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ABSTRACT
COOPERATIVE LEARNING: ITS EFFECT ON MATH EDUCATION
SEPTEMBER, 1994
AUDREY MARIAN CABRAL-PINI, B.S., LESLEY COLLEGE
M. ED., BOSTON STATE COLLEGE
Ed. D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by:

Professor Robert Wellman

Forty-eight Algebra 11 standard level students were divided
into two classes.

One was taught using the traditional learning

approach of lecture and test; the other was taught using a
cooperative learning approach in which students were grouped into
teams of four members of mixed ability.

A case study approach was adopted for this comparison of
cooperative learning and more traditional teaching methods.

The

case study covers two school years, from October 1991 until June
1992 (which was used as a pilot program) and then October 1992
until June 1993.
VI

The subjects were assessed on measures of grade improvement
and evaluation.

The time has come to change how we teach math. Math must be
learned as an active process.

New approaches in cooperative

learning can increase the level of understanding and appreciation of
mathemactics and decrease student's anxiety levels.

The findings point out clear differences between the
cooperative learning classroom and the traditional classroom.

The

cooperative learning classroom is more flexible as well as creative.
Students measure more positive attitudes and feelings toward
mathematics in this environment.

Results show that the cooperative learning group demonstrates
stable gains in math appreciation and achievement as well as
improved interracial relationships, some overcoming of math
anxiety and improved discipline.
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PREFACE

During the 1980's, as a high school math teacher, I became
more and more disillusioned with the traditional instruction method:
lecture and test.
competitive.

It seemed too individualistic, as well as too

Every student was on his/her own following the

teacher's rules.

No discovery was taking place, nor was there much

interaction among the students.
stagnant.

The class atmosphere was

I began questioning my decision about continuing to teach:

Had I made the right choice? This was not what I dreamed or
imagined it would be. Was I experiencing burnout at such a young
age?

I realized that this was not what I had learned at Lesley
College, where the school motto was "Teach to learn; Learn to
teach." As time passed, I found myself becoming more and more
frustrated. There had to be a better way.

VIII

But what was it?

With so many years of teaching and coaching experience, I
wondered why students seemed so motivated while playing sports
and so unmotivated in the classroom.

Students treasured their

peers' successes in sports but those who worked hard in academics
were given less respect.

James Coleman (1961) states that to a large degree this
difference in student attitudes toward sports and school has to do
with the reward structures these two activities offer.

With sports,

hard work benefits the team and the team's success is admired and
respected by the school.

In the traditional classroom, on the other

hand, students are in competition for grades, for teacher approval
and for other rewards. One student's success makes it more
difficult for the other students in the class.

I discovered that what I was doing every day after school could
be of tremendous value during the school day.
hand the excitement of the playing field.

I experienced first

I saw that cooperation and

teamwork were crucial to the successful team's performance.
IX

I was

going to bring these two components together into my math
classroom.

I decided to teach my classes in a way that was more
appropriate to my own style.

I had students meet in small groups,

working toward a common goal. This did not receive a lot of support
from my colleagues, for initially the classes were lively.

Many saw

this as being too noisy, but I saw it more as collaboration.

Learning

became fun again (and so did teaching).

Although I was doing something other than the lecture-teach
method, there is a great difference between having students work in
a group and structuring work cooperatively. A group of students
clustered together doing their own work but free to talk to each
other is not structured learning.

There is no positive

interdependence. This, I found out, was simply individualistic
learning with talking (Johnson, D., Johnson, R., and Houbec 1987).

I

knew it was not cooperative learning but at least it was a beginning-a step in the right direction. It was the new beginning I had
x

searched for.

Building on this insight, I began to experiment with

the alternative approaches my undergraduate teachers had said were
out there.

Today, world-wide, the methods of instruction are being not
only challenged but changed. These changes are necessary if
education is to prepare students for the technologically advanced
real world. I want my students to be prepared!

In this thesis I

attempt to show that an alternative method of instruction
(cooperative learning) was the shot in the arm that my math
instruction needed.

It not only improved my students' mathematics

knowledge but also addressed their anxiety. Once they became
comfortable with mathematics, they saw how important
mathematics is in their life.

To Paraphrase a Chinese Proverb; tell me mathematics and I will
forget; show me mathematics and I may remember; involve me in a
tension-free atmosphere in small group work and with manipulative
aids in mathematics and I will understand.

If I understand

mathematics, and if I become a teacher of mathematics I can thus
begin a cycle that will produce less math anxious students for
generations to come.
—

W. Virginia Williams, 1988
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CHAPTER I
INTRODUCTION

Today's students work and live in a world that is dominated by
computers and other highly technically advanced equipment.

As a

result, mathematics is necessary not just for the future scientists,
but for all Americans.

Although students' basic computational skills

are reasonably secure, only 1 in 20 high school graduates can deal
competently with problems requiring several successive steps
(Dossey, Mullis, Lindquist, Chambers, 1988).

Thus, in order to help students prepare for tomorrow's world,
the goals of today's classroom must meet the needs of the 21st
century.

It is important to both the nation and the individual that all

students receive a high quality education in math (Steen, 1989, p.
18).

By employing a new classroom technique -- cooperative

learning -- students can become actively involved in their own
learning.

They will come to experience first-hand the role

mathematics plays in their lives.

1

The aim of this thesis is to show students that mathematics
can be enjoyed and appreciated in the high school classroom.

It is

hoped that fewer students will suffer from the "I can't syndrome," or
math anxiety.

Statement of the Problem

The record of the United States in math education is worthy of
shame, considering its advanced technology.

In 1964, a full thirty

years ago, the first international study on math education showed
that United States students did not score as well in math as
students from other countries, notably Japan. An even more troubling
problem, and the focus of this thesis, was the fact that many United
States students do not appreciate, and enjoy learning, mathematics
(Willoughby, 1990).

Math education in the United States continues to be less than
ideal. The second math assessment of the National Assessment of
Educational Progress (1981) reported that for nine-year-olds,
mathematics was the best liked of five academic subjects but the
least liked for seventeen-year-olds (Davidson, 1990, p. 295).

2

This

sudden change in school children's opinions is alarming. We have
failed to teach math so that people can enjoy it and therefore use it
effectively.

The current effort to reform and refine math education is led
by several groups. The federal government is anxious to show
positive results after spending billions on education.

Colleges with

teacher-training programs are feeling the squeeze as business and
industry take away some of their most highly trained educators.
Local and city governments are mandating changes in the school
curricula at both the elementary and secondary levels. Finally, there
are conflicts of emphasis: at the elementary level there are more
demands for a departmental concept, while at the secondary level
there is more emphasis on problem solving.

Computers and calculators have not only changed the way we
do math, but also the way we view it. Our highly technological age
has seen a major shift in the skills needed by those entering the job
market.

Therefore students acquire more knowledge in math in order

to be both informed citizens and consumers (Steen, 1989, p. 18).

3

We

simply cannot be content with letting only a few individuals—
primarily white males-go on to exciting careers in technology.

In

order to be a truly equal-opportunity nation, we must somehow get
more women, Hispanics, African-Americans and other minorities
excited about mathematics.

Then they can all function as citizens,

consumers and employees.

Traditionally schools have been a place where students
accumulate facts. There has been a hidden assumption that one who
masters facts can also think, that if one masters enough facts one
can master anything. Today, we believe differently.

Our world, our

society, and our needs have changed so dramatically that students
will be ill-prepared to survive economically if they have only a
memorized assortment of facts, if they have not also mastered the
process of learning (Davidson, 1990, p. 203).

Within this context, the time has come to change how we teach
math.

Math is often viewed as a lonely subject, for students learn in

isolation, sitting alone with paper and pencil, to try to understand
the material.

After such a lonely and frustrating process it is not

4

surprising that many students and adults are afraid of math. They
are troubled by math avoidance or math anxiety. They often believe
that only a few talented individuals can compete successfully in the
mathematical realm, and that most of humanity is fit only for a life
of mathematical mediocrity or incompetence (Davidson, 1990).

Math anxiety is a pervasive problem in the U.S.: Many people
become very nervous when confronted by situations that require
using mathematics. They frown at the thought of making decisions
based on mathematics. Number sense, estimation, probability and
problem solving are not often taught in our schools, and many adults
cannot use these skills effectively (Willoughby, 1990).

As a result,

schools continue to turn out many students who suffer from math
anxiety or math phobia. This situation has become so widespread
that many people flaunt their inability to use mathematics (Tobias,
1980). They do not see the consequences that this condition has in
their lives.

Moreover, scores on Scholastic Aptitude Tests (SATs) have
fallen over the past two decades, so alarmingly that the college
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entrance screening device is being revised (Hadfield, 1988, p. 75;
College Board, 1991). The new format allows for more open-ended
questions which require students to use problem-solving skills
(College Board, 1991; CRLS, 1989). If the scores are low now, the
worst may be yet to come, for many concepts such as problem
solving are not yet being taught adequately. As a result of these
falling scores, many students are not getting into the school of their
first choice (unpublished report CRLS, 1988).

The numbers of students taking the more advanced math
classes are also at a extreme low. Many students, especially females
and minorities, are opting to forgo math for other classes they find
more enjoyable and less demanding. The fact that many schools
require only two years of math allows this situation to continue.
The students feel that they no longer need mathematics.

Once

graduation arrives, they believe that mathematics will no longer be
a part of their lives.

It is over and done! All that remains for them

is what they can do with a calculator.

6

Many reasons have been given for the decline in math
education, a few of which are listed here:

1. There is a shortage of good mathematics teachers (Steen,
1989). Many who train either do not follow through on their goal of
becoming a teacher, or they simply leave the classroom for more
lucrative positions.

2. There is a steady annual increase in budget cuts, which
affect how students learn.

Except for advanced classes, there are

fewer teachers, bigger class sizes and outdated textbooks and
equipment (MSE Board, 1990; CRLS,1989).

3. Teachers, especially in elementary schools, are often
poorly trained or poorly prepared.
particularly poor.

Early math education is

This may be due to the lack of formal training

required of elementary teachers in the teaching of mathematics
(Paulos, 1988).

Some changes are occurring, with more elementary

schools becoming departmentalized in the later years of schooling;
however many skills, such as estimation, inductive reasoning,
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problem solving and quantitative analysis, are not being taught
(Paulos, 1988; College Board 1991).

4. Math is sometimes difficult to read, and textbooks often
have few illustrations (Kogelman & Warren, 1978; Paulos, 1988).
How can we expect students to think mathematically when they
struggle to even read the material?

This problem is especially

evident with word problems, which are especially feared by older
students who are unfamiliar with quantitative questions. One reason
for this problem is that many textbook authors are not familiar with
the ways high school students learn and grasp material.

Many

mathematics textbooks are devoid of the gentle repetition that is
crucial to the mastery of skills (Saxon, 1984, p. 11).

5. There are few good inservice programs for professional
development (MSE Board, 1990).

6. Mathematics is taught in an isolated manner (Johnson et
al., 1986; Williams, 1988; Willoughby, 1990).

Many believe that

math should not be viewed as a solitary activity, unrelated to other
subjects or to situations students will encounter in their adult lives
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(Johnson et al., 1987; Slavin, 1986, 1991; Steen, 1989; Willoughby,
1990). The question heard in classrooms around the country is
"When and where are we ever going to use this stuff?"
(Saunders, 1981).

Finally young people have tremendous energy, yet school
learning situations often requires them to sit quietly and listen
passively. The teacher must then exert strong control to keep the
students quiet and on the task at hand. This takes an inordinate
amount of time away from instruction and learning.

Instead, as

Davidson (1990) suggests, teachers can mobilize students' energy
level by engaging them actively in the learning process.

This dissertation will explore how new approaches to
cooperative learning can increase the level of understanding and
appreciation of mathematics and decrease their math anxiety. A
central issue will be the way the math is being taught and how
crucial that is to the student's understanding and appreciation of the
subject.

In addition an attempt is made to determine the
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differential impact, if any, of gender and race, on the cooperative
learning experience.

Purpose of Study

The purpose of this study is to examine the role that
cooperative learning plays in teaching and learning mathematics,
focusing on its effect on achievement and on alleviating math
anxiety. The National Council of Teachers of Mathematics (1989)
has recently provided new curriculum and evaluation standards for
school mathematics.

These standards clearly designate which areas

of math need more emphasis and which should be limited. One of the
standards states that learning math must not be a passive
experience, but instead an active one.

This viewpoint fits well with

cooperative learning as well as with the author's undergraduate
teaching philosophy:

teach to learn, learn to teach.

In a needs assessment completed in Alabama

(Easterday &

Smith, 1988), the items ranked most highly were methods to
motivate students. The top two concerns among these teachers were
methods of motivating students to learn math and new methods of
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teaching math. If this survey was completed by other teachers
across the country, would the results be similar?

This author

believes they would.

Cooperative learning is an excellent way of addressing the two
major areas of concern discovered in the Easterday and Smith study.
By placing students into cooperative learning groups, a teacher can
see how the students interact with each other.

These interactions

will impact how well students learn.

In this study the focus is the effect that cooperative learning
has on math achievement, math appreciation and math anxiety,
compared to whole-class traditional instruction.
Algebra II classes were used in this study.

Two identical

One class was taught by

the small group instruction approach (cooperative learning) and the
other by the traditional method.

Past studies of cooperative math instruction have achieved
favorable results (Johnson, 1989; Madden & Slavin, 1983; Slavin &
Karweit, 1984 ; Slavin, 1983, 1991). The goals of the present study
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are similar to those of the other studies. In this study, the goal was
for all students to show:
1.

accelerated achievement in mathematics;

2.

improvements in race relations (intergroup
relationships);

3. heightened appreciation of mathematics;
4. some overcoming of math anxiety; and
5. better attendance and discipline.
In fact, all five of these goals were met.

This is discussed in

Chapter Five.

This study aimed to show that changes in teaching methods
would have favorable outcomes.

For example, if fear of math is the

result of students' negative experiences with math (Tobias, 1985),
then making math more enjoyable should diminish these negative
experiences. These difficulties with math and bad feelings toward
math result from students' mistreatment as learners and the
incorrect view they have been given about math (Davidson, 1990, p.
298). In this study, the teacher encouraged her students to give
themselves and mathematics one more chance. As a result, these
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students have reversed their habit of math avoidance and are
coming to enjoy it more.

Methodology
A case study approach was adopted for this comparison of
cooperative learning and more traditional teaching methods. The
case study covers two school years, from October 1991 until June
1992 (which was used as a pilot program) and then October 1992
until June 1993.

Two virtually identical Algebra II classes, similar

in racial composition, gender proportion and ability, were compared
and studied. One was taught using the traditional method and the
other using the cooperative learning approach.

The traditional method of instruction requires the teacher to
be the authority figure in the teaching/learning process.

The

teacher is the primary conveyor of knowledge, and uses lectures,
directed readings, questions, and tests as the usual format of the
class. Generally the room is arranged in rows of desks with the
teacher's desk set off by itself. Education is not an active process
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(Artzt & Newman, 1990; Davidson, 1990; Johnson et al., 1986; Kagan,
1987; Slavin, 1986).

In the cooperative learning classroom, in contrast, the teacher
is not always the primary actor in the teaching/learning process,
but is instead a facilitator of student learning (Artzt & Newman,
1990; Johnson et al., 1986). With cooperative learning, the teacher
makes preliminary decisions as to objectives, group size,
assignments and room arrangements (Artzt & Newman, 1990;
Davidson, 1990; Johnson et al., 1986, Kagan, 1987; Slavin, 1986).
Lessons are then set. Here the teacher explains the task, as well as
the concepts of positive interdependence, individual accountability,
and collaborative skills (Johnson et al., 1986). Monitoring and/or
intervening is the next stage of the cooperative learning model, as
the teacher assists all groups.

Finally, in the evaluation and

processing stage, the teacher evaluates student learning and
processes the group's functioning.
(See Appendix A).

Closure is provided at this level.

This distinction between the traditional and

cooperative ways of learning means that the administrator must
play a different role in the supervision or observation of this type of
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classroom.

Therefore he/she must be familiar with the make-up of

a cooperative learning classroom.

Figure 1 summarizes some of the

aspects of cooperative learning, as opposed to traditional learning.

TRADITIONAL TEACHING METHOD VERSUS COOPERATIVE LEARNING GROUPS

Traditional

Cooperative

No Interdependence
No Individual Accountability
Homogeneous
One Leader
Responsible only for Self
Task Emphasized

Positive Interdependence
Individual Accountability
Heterogeneous
Shared Leadership
Shared Responsibility
Task and Maintenance
Emphasized
Social Skills taught
Teacher Observes &
Intervenes
Groups Process their
Effectiveness

Social Skills Assumed & Ignored
Teacher Ignores Group Functioning
No Group Processing
(Johnson et.al., 1986)

Figure 1-Traditional Teaching Methods Versus Cooperative Learning Groups

The Algebra II classes used in this study consisted of 48
students of normal intelligence, 40 juniors and 8 seniors.

The

composition of the two classes was almost identical in each of the
two school years, i.e., for the pilot program and the second-year
program.

One reason for this consistency is that the Cambridge
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Public Schools Math Department tries to create racial/ethnic/gender
balance in as many classes as possible.

The administration

assigned the standard level Algebra II class to this study.

This was

the group of average ability in the Fundamental Program.

In

addition, the investigator asked to be given the same schedule the
second year of the program to see if a positive correlation could be
achieved.

In the period four class (traditional class), ten students were
Caucasian (four females and six males); nine were African
Americans (four females and five males); four were Hispanics (two
females and two males); there was one Asian female. The period six
class (the eventual cooperative learning class) had nine Caucasian
students (four females and five males); ten African Americans (four
females and six males); four Hispanics (three females and one male),
and one Asian female.

Thus the two groups—traditional and

cooperative learning—were very similar in demographic makeup.

The comparative demographic data on period four and six is
summarized in Table 1.
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Table 1 - Comparative Demographic Data on Period 4 Traditional Instructional Approach
(Control Group) and Period 6 Cooperative Learning Approach (Experimental Group)

Race

No.
in group

No.
Females
in group

No.
Males
in group

% of
% of
Females Males
in group in group

African
American

9

4

5

Hispanic

4

2

2

50%

Asian

1

1

0

100%

0

Caucasian

10

4

6

40%

60%

Total

24

11

13

46%

54%

44%

56%
50%

Comparative Demographic Data on Period 6 Cooperative Learning Approach
(Experimental Group)

% of
% of
Females Males
in group in group

No.
in group

No.
Females
in group

No.
Males
in group

African
American

10

4

6

40%

60%

Hispanic

4

3

1

75%

25%

Asian

1

1

0

100%

0

Caucasian

9

4

5

44%

56%

24

12

12

50%

50%

Race

Total
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Because these two classes were so similar in composition,
they were chosen as the subjects for the study. Through a coin toss,
it was decided that the period six class would be taught using the
cooperative learning approach.

Therefore the period four class

served as the control group.

Data for the case study was drawn from analysis of quizzes
and tests, all of which were teacher made, as well as notes recorded
in a journal focusing on observations, discussions and
communications. The author played the role of observer, and used a
formal observation sheet to count the number of times appropriate
behaviors were observed. (See Appendix B). Some of the behaviors
considered appropriate were asking questions, listening actively,
contributing ideas, and offering encouragement. (Cantlon, 1989;
Davidson, 1990; Johnson et al., 1987).

Student evaluations

concerning the cooperative learning approach as well as their
anxiety level were also incorporated into the study.

The MARS-A, a mathematics anxiety rating scale, was
administered in October to both the period four and six classes; it
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took 30 minutes (less than one class period) to administer. (See
Appendix C).
per test.

It was later hand-scored, at an interval of five minutes

Validity was shown by the relationship between scores and

variables such as overall grades in previous math courses, and the
number of math courses a student planned to take as well as
possible career choices.

The MARS-A was readministered at the

conclusion of the study. The MARS-A anxiety rating scale was used
only as a measure of anxiety (if any) present.

It played no role in the

process of selecting cooperative learning groups.

Definitions

of

Terms

Cooperative Learning.

Broadly defined, cooperative learning is

the process of facilitating student learning in which the student is
the primary actor. This occurs any time students work together to
achieve a common learning goal. There are five elements that must
be present in a good cooperative learning model: positive
interdependence (sink or swim effect); face-to-face interaction
(verbal and nonverbal); individual accountability; interpersonal and
small group skills; and group processing (Johnson et al., 1986, p. 8).

19

Math Anxiety.

Simply stated, math anxiety is defined as

feelings of tension, helplessness and mental disorganization when
required to manipulate numbers or solve mathematical problems
(Tobias, 1978).

This is an affective construct which interferes with

math performance of students. There are two types of math anxiety:
somatic anxiety and cognitive anxiety. Somatic anxiety includes
physical symptoms such as an upset stomach and/or sweaty palms.
Cognitive anxiety includes mental messages like "I better pass this
test.”

When this happens the individual cannot recall any answers

and physical symptoms soon set in.

MARS-A.

This is a 98-question test of a student's perception

of anxiety in different situations related to math, and is commonly
given to students in grades seven through twelve.
the test is included in Appendix.

The first page of

Each item represents a situation

which may arouse anxiety within a subject.

The subject is to decide

on the degree of anxiety aroused, using the dimensions of "not at
all," "a little," "a fair amount," "much," and "very much" (Suinn,
1979). The scores range from 98 to 490 with the mean for secondary
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student groups usually between 140 - 200.

The reliability was

found to be .90 by the Spearman-Brown formula (Suinn, 1979).

Limitations

Two limitations may apply to this study. First, the author
focused only on her classes in the Fundamental Program at
Cambridge Rindge and Latin High School and not on the entire school
population as the basis for making generalizations about cooperative
education versus traditional education.

Second, the study is subject to the weaknesses associated
with the method of participant observation, especially because the
author played a role in the case being studied. She may have spent
more time participating than observing.

It may be difficult to

maintain a critical perspective on one's own role in the case study.
There may also be selective biases operating in the author that
affected her reporting and interpretation of data.
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Delimitations
The study is concerned primarily with the issue of cooperative
learning and its effect on the improvement of math education as
well as its influence on math anxiety.

It does not focus on the

standards set by the National Council of Teachers of Mathematics
(NCTM).

It merely explains how cooperative learning can be used to

improve math instruction or education.

Overview of Study

Chapter Two of this dissertation reviews the literature on the
implementation of educational change. A discussion of some
characteristics of high school teachers and administrators in the
cooperative education model is also presented and the implications
of these characteristics for change are explored. The actors, ideas,
and methods of the cooperative learning approach are explained in
detail.

In this chapter, the author describes the cooperative learning

model(s) that she found to be the most advantageous for her teaching
style as well her students.
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In Chapter Three, the research methodology used in the study
is presented.

In this chapter, a description is given of the MARS-A

math anxiety scale used as a foundation to measure any anxiety that
may be present. The rationale for the case study as a method of
choice is discussed and the research procedure is detailed.

In Chapter Four, the case study of the Fundamental Math
classes is presented.

The first section of this chapter includes a

brief history of the high school. The second section details the type
of cooperative learning approach that the author found best fit her
teaching and management style. She decided to implement this
model into her case study for it allowed her to use her own teaching
materials and lessons.

In Chapter Five, the author summarizes the implications of the
study and sheds some light on some areas that require further
research.
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CHAPTER II
REVIEW OF THE LITERATURE

Relevant literature on cooperative learning is reviewed in this
chapter.

The first four sections provide an overview of cooperative

learning and the role that cooperative learning plays in the
educational setting, as well as describing five models presently
used in classrooms.

The final section provides a review of other

issues about the use of cooperative learning at the secondary level.
In general, this review is descriptive rather than critical, as the
aim is to provide a general background to the study.

An

Examination of Cooperative

Learning

Simply stated, cooperative learning means that students work
and learn together. In education, we do not always march steadily
forward. We repeat not only the errors of the past but also the
successes.

We find that practices that failed at some time in the

past are now successful (Willoughby, 1990, p. 5).
cooperative learning.

So it is with

It was a factor in schools many years ago, but

passed out of popularity. In the past ten years or so, it has
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resurfaced.

The current trend is to incorporate cooperative learning

strategies into classrooms all around the country regardless of the
subject being taught or the students’ age levels.

Some of the leaders in the field of cooperative or collaborative
learning are David Johnson and Roger Johnson of the University of
Minnesota, Robert Slavin at John Hopkins University, and Spencer
Kagan at the University of California.

Although these scholars have

diverse interests and findings, they share the belief that all
students benefit from helping one another learn. The philosophy of
education today seems to be changing. Teachers help their students
see that we are all in this together; we either sink or swim.

They

say that we must overcome the cliche "hooray for me and the
heck with you” (Johnson et al., 1986).

Based on the author’s reading, she believes there are three
primary ways students can interact with each other as they learn.
The first way is the traditional method of instruction which relies
on competition.

With this approach there is usually only one winner;

the rest of the class loses (Johnson et al., 1987).
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This competitive

experience may be one of the primary factors why schools fail some
individuals. The second approach is to have students work alone
without paying much attention to their peers (Johnson et al., 1987).
The third approach is having students work cooperatively. In this
approach, students are interested not only in their own learning but
also in that of their peers.

The traditional method of education where there is but one
imparter of knowledge in a classroom is being questioned and
challenged (Artzt & Newman, 1990; Johnson et al., 1987; Slavin,
1986).

At the same time cooperative learning is being examined,

attempted, tested and adapted by more and more educators each
year (Johnson et al., 1987; Kagan, 1989).

Cooperative learning is highly adaptable, which allows it to be
used in teaching virtually every subject matter and at every grade
level.

Since different models are being used in such a wide range of

areas, it is only natural that almost no two models are alike.

The

different strategies and guidelines include strong arguments for
everything from learning pairs to sextets of students, and from peer
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groups to cross-age matchings (Cantlon, 1989; Davidson, 1 990;
Dishon & O'Leary, 1984; Johnson et al., 1987; Slavin,1986).

Students teach and learn from their peers, in different ways
with different teachers, depending upon subject matter, grade level,
and individual philosophies to name just a few factors that play a
role (Cantlon, 1989; Johnson et al., 1987; Kagan, 1989, Slavin,
1986).

Why Use Cooperative Learning?

Almost all human activity is cooperative. By contrast, our
educational system, in its traditional approach, has been mainly
individualistic and competitive.

We challenge our young people to

work alone, to get the best grades and to graduate with the highest
average (Johnson et al., 1987; Slavin 1983). Then, they are expected
to join the workforce, where they will have to communicate,
cooperate, and collaborate in order to succeed. Are we not giving
them two contradictory messages?
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The author feels that after teaching reading and writing, it is
only natural to prepare our young people, as best we can, with the
life skills they will need the most.

Socialization, the ability to

work together, building positive relationships, and accepting
responsibility are some of the basic elements of every cooperative
learning model (Johnson et al., 1987). However, cooperative learning
groups in the classroom can teach far more than just achievement,
the acceptance of differences, and positive attitudes.

For all

students, the ability to work cooperatively with others is key to
building and maintaining stable marriages, families, careers and
friendships.

Technical skills, like reading, speaking, and listening,

are valuable but of little use if the person cannot apply those skills
in cooperative interaction with others.

The most logical way to

emphasize student use of knowledge and skills within a cooperative
framework is to spend time learning those skills in cooperative
relationships with each other (Johnson & Johnson, 1987).

Many experts (Johnson et al., 1986; Kagan, 1987; Slavin, 1986)
see cooperative learning as a remedy to many difficulties.

It is

clear that cooperative learning does indeed correct and improve
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upon some problems. Cooperative learning does allow a student to
feel good about him/herself;

in this study it appeared that once

self-esteem is improved, many other desirable factors, like
increased achievement, seem to follow.

The traditional model was successful at one time, but now it
is less so. The field of education has simply not kept up with today's
technologically advanced society.

Business has made needed

changes in order to keep in step with society. Most technologically
advanced societies have recognized the need for better math
education and are devoting enormous national, local and individual
resources to improving the teaching of mathematics (Willoughby
1990). The United States educational system, however, needs far
more work to be truly effective.

Johnson, Johnson, and Holubec (1987) reviewed statistics from
over 122 studies conducted between 1924 and 1980. They found
that cooperative learning is much more powerful in producing
achievement than the interaction patterns to which it was
compared.

The results hold for several subject areas for age groups
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from elementary through adulthood (Johnson et al., 1987).
Cooperative learning is said to build self-esteem, promote
interaction, increase competence and foster better attitudes
towards mathematics (Johnson et al., 1986, 1987; Slavin, 1986,
1989, 1990).

If this is true, why are not more educators taking

advantage of the opportunity to enrich their classrooms? How long
must teachers and students wait for this approach to become a
reality?

Cooperative learning may be especially useful in math teaching
because of math anxiety. This phenomenon has existed for many,
many years but only became widely evident with the beginnings of
the women's movement (Williams, 1988).

It was discovered that

women frequently worked in low-paying jobs, having selected those
college majors which required little or no math instruction.

When

asked how they felt about mathematics, women would proclaim
their problems with math anxiety whereas men would hide it
(Tobias, 1980).

Math anxiety, like a fear of speaking in public

places, is a learned behavior.

People are not born with it; they

become conditioned to 'hate' or 'fear' math.
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Math anxiety can also be traced to an essential aspect of
instruction. Unlike most other subject areas, math requires a linear
learning pattern.

Each chapter of a textbook is built upon the

previous one. If a student does not understand what was taught
previously, he/she may fail the next quiz or test. Therefore, for the
student who is doing poorly in school, math may be especially
difficult to master.

The incorporation of cooperative learning into a math
classroom can help to alleviate math anxiety.

Slavin (1985) states

that when students work together they take the work more
seriously.

Schoolwork becomes both social and exciting.

result more positive attitudes develop.

As a

Often, anxiety is a result of

an unfortunate experience with a teacher or with the educational
system. Implementing a new, refreshing idea in a classroom may
help students to feel less threatened.

Cooperative learning can

accommodate various learning styles as well as making math
relevant.

Given the fact that the nature of instruction is a powerful

force in shaping later conceptions, teachers should capitalize on
this positive experience.

Later they can encourage their students to
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take additional math courses (Johnson et al., 1986; Slavin, 1985).
Although cooperative learning is no panacea, it will produce
positive results.

Where and When Does One Use Cooperative Learning?

According to the literature, cooperative learning can be used
anywhere and at any time (Cantlon, 1991; Davidson, 1990; Johnson
et al., 1987). The model to be implemented and the degree of
structure depend upon the age level and the task at hand.

Cooperative learning can be used as often as the teacher finds
it convenient and productive, whenever the curriculum can be
organized around tasks that students can carry out in small groups
(Johnson et al., 1987; Kagan, 1989, Slavin, 1986).

Different topics

require different skills and some of these are not as adaptable to
cooperative learning models as others (Johnson et al., 1987).
Children do need to acquire the ability to work individually and
competitively to some extent (Johnson et al., 1987).
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There are several specific uses of cooperative learning. First,
it can be used as an alternative to ability grouping or individualized
instruction.

It can also be used to break up the repetition that

teachers and students experience when the same lessons are taught
in the same way year after year (Johnson et al.y 1987). In fact,
there may be room for cooperative learning, competitive learning
and individual goals within the same classroom (Johnson et al.,
1986, p. 119).

Models of Cooperative

Learning

According to the literature, there are five primary strategies
of cooperation that can be used effectively at the secondary level.
They are: Student Team Achievement Division (DeVries & Slavin,
1978; Slavin, 1986); Teams-Games-Tournaments (Slavin, Leavey &
Madden, 1986); Team Accelerated Instruction (Slavin, 1986); Jigsaw
II (Aronson, 1985; Slavin, 1986); and Co-op Co-op (Kagan, 1987;
Slavin, 1986).

What follows is a brief explanation of each model.
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Student Teams - Achievement Divisions (STAD). In this
strategy, students are assigned to a learning team composed of four
members mixed in performance level, sex and ethnic background
(Slavin, 1986).

First the teacher presents a lesson. Then the

students work together within their teams until all team members
have mastered the lesson.

Finally, all the students take individual

quizzes or tests on the material. Each student’s score on the quiz or
test is compared to their average prior to taking the test.
Individual points are awarded based on the amount each student has
improved over past performances.

Students with perfect papers

always obtain the maximum number of points regardless of past
performance. These points are then added to the team score. At the
end of a predetermined period of time, which can be a month or a
marking term, the team with the highest team score receives a
team reward.

STAD motivates students to help each other master the skills
presented by the teacher.

Every student must know the material,

because the team can succeed only if all its members master the
information or skills being taught (Slavin,!986).
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STAD is highly

successful in the mathematics classroom because it is most
appropriate for teaching objectives with single right answers such
as mathematical computations and applications (Slavin, 1986, p.6).
It is a general method of organizing the classroom rather than a
comprehensive method of teaching any particular subject (Slavin,
1986, p.6). Teachers are able to use their own lessons and
materials.

Teams-Games-Tournaments (TGT).

This approach uses the

same teacher presentation and team work as in Student Teams Achievement Divisions, but the quizzes and tests are replaced by
tournaments (Slavin, 1986).

In these tournaments, students

compete with classmates of similar achievement levels from other
teams to earn points for their own team.

Students are assigned to

different tourney tables depending upon their own performance in
the previous tournament.

Each table operates at a different ability

level. The winner at each table brings a predetermined number of
points back to his or her team.

35

After each tournament, a "bumping process" takes place: the
high scorers are bumped up to the next higher level, and the low
scorers are bumped down, with the middle scorers remaining at the
same table.

This keeps the competition fair.

If students are

misassigned at first, they will soon be bumped up or down until they
reach their true level of performance.

Teams-Games-Tournaments has an added dimension of
excitement contributed by the use of games not found in other
models (Slavin, 1986, p. 6). Team mates are still working together
to learn material and teams are still striving for a team reward
which is obtainable only after every team member has mastered the
material (Slavin, 1986).

A student cannot be expected to play either STAD or TGT until
he/she knows both the rules and the objects of the game. There are
many different ways to score and grade students in both STAD and
TGT. The individual teacher decides how many points to award and
whether to give them for individual improvement or tournament
play. These decisions must be made and the team rewards figured
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out, set up and clearly defined before either of these models can be
introduced.

Team Accelerated Instruction (TAI).

This third approach was

developed by Slavin working with a team of colleagues.

It shares

with STAD and TGT the use of four-member mixed-ability learning
teams and team rewards.

However, TAI combines cooperative

learning with individual instruction, whereas STAD and TGT use a
single pace of instruction for the entire class (Slavin, 1986, p. 7).
Also, while STAD and TGT can be applied to most grade levels and
subject areas, TAI was developed specifically for teaching
mathematics to students in grades 3-6 and for older students who
were not ready for an Algebra course (Slavin, 1986 p. 7).

In TAI students begin by taking a placement test, then enter an
individualized sequence and proceed at their own pace. The teams
come into play when members check each other's work (with
provided answer sheets) and assist one another with any problems
they may be experiencing. Students take tests as they reach the end
of each unit. Each team is periodically awarded points and rewards
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based upon its members' performances on tests. The teacher can
also choose to grant points for perfect papers, completed
homework, and number of tests passed.

All of the instruction in TAI is individualized.

Most of the

maintenance tasks, such as managing materials and checking work,
are taken care of within the groups.

So, once the curriculum is

developed (which is not an easy task), the teacher is free to
circulate, observe and assist students or small groups who are
working at the same point in the sequence.

The advantage of TAI is that no student experiences boredom
or anxiety, as is possible in the other models presented here.

If a

student tends to learn more rapidly, he/she need not wait for the
other students.

Conversely, a student who is having difficulty with

a particular concept can take the time to master the skill without
slowing down anyone else in the team or class (Slavin, 1986).

Although TAI was originally designed for the mathematics
classroom (Slavin, 1986), it would be difficult to incorporate into
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the high school curriculum.

In this author’s opinion, the best

environment for the TAI model would be either a resource room or a
Chapter One classroom.

In mathematics, most topics build upon

earlier ones. Although a student works at his or her own level, he or
she may not cover enough material to finish the curriculum.

The

remediation component may be needed and the student would be able
to receive this help from a resource room.

Jigsaw II and Co-op Co-op. These last two models, among the
five studied, are the least appropriate for use in an Algebra I or
Algebra II classroom.

However, any report on cooperative learning

would be incomplete without some mention of each of these models.

In Jigsaw II, a technique first developed by Eliot Aronson
(1985) of the University of Santa Cruz, students work in
heterogeneous teams as in the other models mentioned above. The
students are all assigned chapters or units to be read and each team
member is given different "expert sheets" which outline a topic to
focus on during their readings (Slavin, 1986, p. 36). When everyone
has finished reading, each team member possesses unique
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information.

At this point, the class is regrouped according to the

"expert sheets." These expert groups meet and discuss their
particular topics for a designed length of time.

Students then

return to their original team, at which time each member shares
their particular area of expertise with their teammates.

Finally,

everyone takes a quiz or test in which all topics are covered. These
tests are taken individually and the scores are used to award team
points, as in STAD (Slavin, 1986).

The unique aspect of Jigsaw II is its emphasis on
interdependence. Each team member holds a piece of the puzzle.
The group task is for everyone to successfully assemble the puzzle
by presenting their piece or area of specialization.

It is a real

exercise in give and take. Every student depends on his/her
teammates to provide the information he/she will need to do well
on the quizzes or test, and thus to obtain team points and rewards.

Jigsaw II is not readily applicable to the teaching of
mathematics (Slavin, 1986).

Slavin says it is most appropriate for

the more compartmentalized subject matters, such as social
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studies, literature, and some areas of science.

The instructional

"raw material" has to be in the form of stories, biographies, or
material that is more descriptive than is usually the case in the
mathematics curriculum (Slavin, 1986, p. 36).

Where Jigsaw II focuses on student mastery of content in
texts, the last model, Co-op Co-op, has students locate their own
information and then share it with the class (Slavin, 1986, p. 40).
Co-op Co-op, originated by Spencer Kagan (1985), begins as the
teacher presents a new unit.

The entire class discusses the unit

together to help discover various points of interest. Teams are then
formed and team topics selected. The topics are broken down and
each team member is assigned a different task. The students then
work individually to research their own mini-topics and report back
to their team. The students then compile all the mini-topic
information and present a group report to the class (Slavin, 1986).

As in Jigsaw II, Co-op Co-op also fosters interdependence
(Slavin, 1986, p. 40). However, in Co-op Co-op no one is handed a
piece of the puzzle. It is up to each member of the team to decide

41

what portion of the whole they are willing to accept responsibility
for generating. They must then go out and find their puzzle piece
and bring it back to the group.

Unlike the other models, evaluation in Co-op Co-op can be done
by the class as a whole, based on team presentations.

Individual

contributions can be evaluated by both teammates and teacher.
Quizzes and tests covering the presentations can also be
administered to all, with points and rewards granted as in the other
models.

Co-op Co-op, like Jigsaw II, would be impossible to implement
in a high school Algebra II class.

It would be impossible to break

down a typical topic, such as the study of linear equations, in the
same way that one could, for example, approach the study of the
Vietnam War in a social studies class. Mathematics, on any level,
does not lend itself to the branching necessary in both the Co-op
Co-op and Jigsaw II models.
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In summary, there are some very basic components common to
all five of the cooperative learning strategies examined and
reviewed here.

Each model addresses both academic and

collaborative skills and all five approaches mention group size.
Moreover, all five stress positive interdependence, individual
accountability, and specific criteria for success. Each model details
effective monitoring and intervening techniques. Finally, all five
emphasize careful evaluation of student achievement.

The preceding section provided an overview of cooperative
learning.

While these cooperative learning models have developed

as a result of public outcry for school change and improvement, not
every teacher is jumping at the opportunity to incorporate
cooperative learning into his or her classroom.

Many people are

afraid of change while others are hesitant for fear of failure
(Johnson et al., 1986).
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Cooperative

Learning:

Other

Issues

The cooperative learning concept is viewed worldwide as
enhancing the professional development of teachers, as well as
bringing vitality and life back into the classroom (Davidson, 1 990;
Johnson, 1989; Slaving 986).

With cooperative approaches, students

realize that learning can be important, valuable and fun.

Many of the works available on cooperative learning have
common viewpoints; as a result, the differences among the leading
experts (Cantlon, 1989; Kagan, 1989; Johnson et al., 1986; Slavin,
1986) are small. Some argue about the size of groups and others
about the proper use of rewards. There is agreement, however, that
working with others in any form of group assignment can be one of
the most exhilarating of educational experiences. Moreover, working
together to accomplish common goals is a necessary part of human
activity (Cantlon, 1989; Davidson, 1990; Johnson, 1986; Slavin,
1986).

Therefore, learning in groups is an excellent opportunity for

real improvement in education, because grouping allows the
students to actively engage in the learning process.
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One of the areas of disagreement is the composition and size
of groups.

Many feel, as does this author, that the ideal is

heterogeneous groups of four students mixed in performance level,
sex and ethnic background, and selected by the teacher (Davidson,
1990; Johnson et al., 1986; Slavin, 1986). This selection process
allows all the groups to be fair and equitable.

Initially there may be

some resistance to these groups, but the differences will be put
aside rather quickly.

How long these groups stay together depends

upon the teacher, the classroom, and the model being used.

In addition to the group selection process, some writers
emphasize room arrangement (Cantlon, 1989; Johnson et al., 1986;
Slavin, 1986). The key here is to adhere to what Johnson (1986)
calls the knees-to-knees and eyes-to-eyes approach.

That is,

students must be in close contact with the other members of the
group in order to make cooperative learning work as well as
possible.

Some classrooms are always set up in such clusters, but

this may not be the case in the typical high school classroom.
Nonetheless, desks can be moved with little disruption.
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The room

arrangement should also provide pathways for teacher and students
to roam around the room.

Before the teacher implements any cooperative learning model,
several writers advocate getting the parents involved (Cantlon,
1989; Davidson, 1990; Slavin, 1986). This can be accomplished by
sending home a letter detailing the classroom learning style for the
coming school year (Cantlon, 1989).

Incorporating parents into

their child's academic life is valuable, because parents can tell the
community about the exciting learning taking place in the
classroom.

The literature also stresses the need to develop and discuss
ground rules (Cantlon, 1989, Johnson et a!., 1986; Slavin, 1986).
Although teachers do not want to take a lot of time teaching social
skills in a math classroom, these skills must be developed.
every child knows how to collaborate with others.

Not

Since working

together to arrive at common goals is so vital, effective discipline
is a must.
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A cooperative learning classroom can be very noisy at times.
This does not mean that the class is unruly or undisciplined.
simply means that active learning is taking place.

It

Nonetheless, the

teacher has to develop a stop signal (Cantlon, 1989). This can be
used to get the class back together, to remind them to get back to
the assigned task, or to serve whatever other purpose the teacher
deems fit.

Cantlon (1989, p. 14) points out that something like

ringing a bell or switching the lights on and off is far more useful
than yelling "May I have your attention please."

Once the cooperative learning project begins, it usually lasts
three to five days.

The normal flow of activity is from teacher

presentation, to team practice and individual quizzes.

When the

designated completion time is reached -- end of term, midterm, or
school year -- rewards can be given.

The experts do not believe in

outlandish rewards (Cantlon, 1989; Kagan, 1987; Johnson et al.,
1986; Slavin, 1986).

Many support the idea of certificates, coupons

for completing homework assignments, or a trip to the local pizza
shop for lunch (Johnson et al., 1986).
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Regardless of what reward

the teacher gives, the greatest reward a student has is pride in
him/herself for a job well done!

In summary, the literature establishes that cooperative
learning has a dramatic impact on education.

Students achieve more

in cooperative classrooms than in competitive or individualistic
ones (Johnson et al., 1986). Students become more positive about
school, subject areas and teachers when they are taught by the
cooperative approach (Artzt & Newman, 1990; Davidson, 1990;
Kagan, 1989; Johnson et al., 1986; Slavin, 1986). These students
also come to think more highly of their peers regardless of their
ability level, ethnic background or gender.
become more effective interpersonally.

In addition, students

Simply stated, cooperative

learning seems to lead to higher achievement, increased retention,
higher self-esteem, greater collaborative skills, greater intrinsic
motivation, and better attitudes toward school, teachers and self
(Johnson et al., 1986, p.12).

The teacher's role in this educational process is of vital
importance.

Placing students in groups does not mean that the
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teacher has less to do.

It is quite the opposite in fact. Teachers

must spend a great deal of the time observing the effectiveness of
the group assignments. They cannot sit behind the desk and correct
papers! Teachers must also become active participants.
Students start off their educational experience in the right
direction with the atmosphere of the kindergarten classroom.

Soon,

however, they are forced to sit in rows — as in some form of
isolation camp.

One of the basic reasons why societies have

developed the concept of education or schools is to send those
students out into communities, careers, marriages and families,
skillful in interacting with other people and maintaining those links
over time.

If students are to be educated for the world after

graduation, then educators need to get back to basics, reconcile
school practice with current research, and encourage a healthy
portion of instruction to be cooperative (Johnson et al., 1987).
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CHAPTER III
RESEARCH METHODOLOGY

This chapter describes the research methodology used in this
study. Using a case study approach, the author was a participant
observer, examining a cooperative learning model in an Algebra II
classroom. The case study model has been accepted as one of the
better qualitative methods for educational research, for research
conducted in the early stages of a movement as it allows the
researcher to identify and classify the important characteristics of
a phenomenon (Bogdan & Biklen, 1982). Table 2 on the next page
compares qualitative methods as opposed to quantitative methods.
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Table 2 - Qualitative Methods vs. Quantitative Methods

Qualitative

Quantitative

Goal

Goal

describe multiple realities
develop understanding

theory testing
prediction

Data

Data

descriptive, personal
documents, notes
people's own words

quantitative
counts, measures

Sample

Sample

small, non representative

large, precise

Methods

Methods

observation, participant
interviewing

experiments
survey research
data sets

Realtionshio with subjects

Relationship with subjects

emphasis on trust
subject as a friend

short term, distant
stay detached
Problems usina

Problems usina

controlling other variables
validity

time consuming
procedures not standardized
reliability

(Adapted from Bogdan & Biklen, 1982, p. 46)
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Pilot

Study

This study began as a pilot program on cooperative learning
during the school year October 1991 - June 1992, using an Algebra II
classroom composed of 24 students between the ages of 15 and 19.
The Mathematics Anxiety Rating Scale-A, which was used the
following year, was not administered during this pilot program. It
was added in the second year as a way of examining the initial
experience in greater depth.

The purpose of the pilot program was twofold.

It allowed the

author to get some initial experience in cooperative learning, and it
provided a baseline for the more formal study conducted during the
next school year.

Because the pilot study was conducted with the close
cooperation of the school principal and math department chair, it
was possible to arrange for the following year's classes to be very
similar to those in the pilot.

In fact, the pilot program had more

constraints placed on it than did the actual case study model.
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Being

a novice at the approach, the author had to learn along with her
students.

The pilot study compared two Algebra II classes; one was
being taught by the traditional approach and the other by a new
teaching strategy called cooperative learning.

The period six class

was selected as the case study group. The cooperative learning
method used was the Student Teams - Achievement Divisions (STAD)
(Slavin, 1986).

This strategy was chosen because it allowed the

researcher to use her own lessons and materials.

Of the 24 students enrolled in the class, 14 saw their
averages either increase or remain the same. Thus cooperative
learning had a positive impact on 58% of the class. The ethnic
breakdown of this group is as follows: the one Asian student showed
improvement, as well as six African-American students, three
Hispanic students and four Caucasian students. See Table 3. There
were ten students who were not positively affected by this
approach. The cooperative learning model did not increase the
grades of four African-American students, one Hispanic student and
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five Caucasian students. The grades for these 10 students dropped
but not drastically. Of these students, there was an average of a 7
point drop, but only 2 of these students failed the course. In an
average year, 5 students out of the class of 24 would fail. Thus the
students' grades for the year were significantly improved.

The results were then broken down to determine the
percentage of students in each racial grouping for whom this
approach had a positive effect.

For the Asian population of the class

(one student) this approach was 100% effective; among the AfricanAmerican students (10 students) it was 60% positive; for the
Hispanics, (4 students), it was 75% effective; and of the Caucasian
students, (9 students), 44% benefitted. Given these percentages, the
cooperative learning model seemed to be quite promising.
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Table 3 - Pilot Study

Number
in group

Race

Number
positively
affected

Number Not
affected

% positively

affected

African
American

10

6

4

60%

Hispanic

4

3

1

75%

Asian

1

1

0

100%

Caucasian

9

4

5

44%

24

14

10

58%

Total

There were some problems with the pilot program due to the
teacher's inexperience.

For example, groups were assigned a bit too

quickly and had to be changed as the study progressed. The role of
teacher-observer also led to some mistakes.

There were times the

researcher spent more time observing than she did teaching.

She

would also spend more time with one group than another. At times,
she sat down at her desk and did not roam around the room, thus
sometimes failing to utilize her monitoring skills fully.
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Although the students enjoyed this approach, no formal survey
form was completed. The teacher had to rely on her memory as well
as her journal.

Nevertheless, the pilot seemed to set a good

foundation for the next year. The aim for the actual study was to
positively affect a higher percentage of students by using this
approach, as well as to correct any weaknesses along the way.

Selection

of

Sample

The Cambridge school system is made up of 14 elementary
schools and one public high school. Twelve of the elementary
schools serve students from kindergarten through grade eight.
Therefore most of the teenagers at the high school have spent the
first nine years of their schooling in the same physical
surroundings.

After such sheltered elementary school careers,

coming to Cambridge Rindge and Latin High School is especially
frightening for freshmen. They confront many new concerns and
responsibilities: meeting new people, making new friends, learning
the rules of the high school, etc. For example, it would be the first
time students would be confronted with the playing of music to
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signify the beginning and ending of classes.

In addition, it would

mark the first time that most of these students move from
classroom to classroom.

Given all these anxieties, it seemed more

appropriate to conduct this study on older students: the freshmen
had enough to handle.

In order to test the value of the cooperative learning approach,
two nearly identical Algebra II classes were chosen, each consisting
of students of average ability.

In one, a traditional approach was

used and in the other the cooperative approach was tried.

The two Algebra II classes were chosen for two reasons.

1. The majority of the students in these classes were
juniors and seniors.

The author felt that the interest and anxiety

level of these students warranted the most attention.

2. The classes were almost identical in terms of the
number of students of each race and gender. See Table 1 on page 17.
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Because the two groups were so similar, there was no obvious
way to decide which class would be taught by the traditional
approach and which class would be the subjects of the case study.
To decide, the author flipped a coin. The period six class would be
taught using the cooperative learning model.

The period four class was taught using the traditional method
in which the teacher is the primary conveyor of knowledge. The
classroom was not an active one. This class was composed of 24
students:

20 juniors and four seniors. There was a total of ten

Caucasian students (four female and six male), nine African
-American students (four female and five male), four

Hispanics

(two female and two male) and one Asian female. This demographic
breakdown is displayed in Table 1 found on page 17.

The period six class was taught using the cooperative learning
model, in which the teacher is the facilitator of learning.
classroom was an active one.

The

This Algebra II class contained 24

students between the ages of 15 and 19: 20 juniors and four
seniors. The ethnic and gender breakdown was nine Caucasians (four
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female and five male), ten African- Americans (four female and six
male), four Hispanics (three female and one male), and one Asian
female. (See Table 1 on p. 17).

Before incorporating the cooperative learning model, a letter
was written describing the approach/direction the class would take
for the school year, and distributed to the parent(s) and/or
guardians of each student in the period six class. (See Appendix D).
The parent(s) and/or guardians had the option of not allowing their
child to participate in the study. There was no objection; 100% of
parents agreed to participation.

Instrument
At the beginning of the semester, the Mathematics Anxiety
Rating Scale-A (MARS-A) was administered to both Algebra II
classes. The MARS-A is a 98-item self-rating scale with each item
representing a situation which may arouse anxiety within a subject.
These items listed common activities that students in grades 7-12
may experience which involve either number calculations or
mathematics.

The MARS-A is a revision of the MARS, which was
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designed to be administered to an adult population. The MARS-A has
been standardized on junior high and senior high boys and girls
(Suinn, 1979).

This instrument is hand-scored by assigning values

from one to five for each response. If a student checks "not at all,"
he/she scores one point, whereas checking off "very much" gives the
student a score of five points. The MARS-A played no role in the
later process of selecting classroom groupings.

The MARS-A can be used in a variety of ways: to screen
students for placement in special mathematics classes, to provide
counseling, to provide for intervention through a desensitization
program, to evaluate programs, or as a part of a direct research
study on math anxiety (Suinn, 1979). In this study, it was
administered before the change of instructional approach and then
again at the end of the school year (June 1993) to measure the
change (if any) in the math anxiety the students felt.

It was hoped

that the students taught with the cooperative learning model would
show a decrease in math anxiety.
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In order to assure confidentiality, the MARS-A was coded by a
third party. The coding process allowed the author to determine only
the race and gender of the individual. This hiding of the students'
identity was not strictly necessary as information on the students'
identities would not have affected the study in any way.

It was

implemented, however, to preclude any charges of discrimination.
Although the primary methods of data collection were quiz/test
scores, observations and discussions with the students, the MARS-A
was an additional tool to back up the findings.

The MARS-A was scored with a focus on race and gender rather
than on individual students for a very specific purpose.

One goal of

this study, as mentioned in the introduction, was to see whether
this intervention could have a positive impace on high school girls
and students of color.

In other words, would girls, as a group, learn

more positive attitudes about math?

Would black or Hispanic

students learn from each other that anyone can succeed at math,
regardless of race? The MARS-A was used to answer these
questions.
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Upon completion of the term, the author determined whether
cooperative learning did influence mathematics education and
mathematics learning. After each quiz or test, she figured individual
improvement scores as well as team scores.

She reviewed her

journal which contained notes and observations. At the end of the
term, the grades were given and compared to their prior averages
She rewarded the winning team with lunch, made some
modifications, and continued the approach during terms three and
four. At the end of the school year, the MARS-A provided a
definitive measure of improvement.

Finally, a student evaluation

form was administered at the end of the year to provide an informal
evaluation of the approach and the teacher. (See Appendix E).

In summary, the potential of cooperative learning was tested
by teaching two Algebra II classes using two different learning
approaches. The period four class was taught by the method they
were accustomed to:

the traditional approach of lecture and test.

The period six class, the class specified in this study, was taught
using cooperative learning strategies.
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The MARS-A anxiety rating scale was given to the students in
both classes as a tool to measure how much, if any, mathematics
anxiety a student was experiencing.

It was readministered at the

end of the school year to determine if the anxiety level had
decreased as a result of cooperative learning. The data on the MARSA anxiety rating scale was analyzed by comparing the initial scale
to the one taken in June. It could only be analyzed as to race and
gender and not using individual identities, because the coding
process protected individual student identities. For example it was
possible to compare the two anxiety scales for the student labeled
10MAA (Male African American assigned the number 10), but it was
impossible to pinpoint which one out of the 6 African American
males in the class the scale belonged to.

Because there was only

one Asian student and one male Hispanic student, the author asked
these two students if they minded the coding method used. Both
students said they did not mind and even stated that they preferred
to write their names on the scale. This procedure had no obvious
impact on the study: the scores of these two students showed the
same general trends as those of their 22 classmates.
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CHAPTER IV
A CASE STUDY APPROACH TO COOPERATIVE LEARNING

This

chapter describes the case study in which cooperative

learning was implemented.

The first section of this chapter

outlines the 'house* structure of the Cambridge Rindge and Latin High
School.

This school, which is very diverse, both racially and

culturally, offers students a choice of programs to assist with their
individual needs.

The rest of the chapter describes the cooperative

learning model incorporated in the case study. The aim was to see if
cooperative learning would decrease the level of math anxiety
students experienced, as well as increase their performance level.

Background: Cambridge Rindge and Latin High School

The primary commitment of the Cambridge and Latin School is
the preparation of the students to be literate, educated,
skilled, informed citizens-appreciative of the arts,
capable of critical thinking and problem solving, and able
to function effectively within a complex, interdependent and
pluralistic world. (C.R.L.S.,1990, p.3)
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Cambridge Rindge and Latin School, the one public high school
in Cambridge, is the result of the 1977 merger between the Rindge
Technical School and the Cambridge High and Latin School.

The

roots of C.R.L.S. date back to 1643 when a "Faire Grammar Schoole"
was established near Harvard College "for the training up of young
scholars" who by historical account included English and Native
American young men (CRLS, 1990, p. 3). Now, as the one public high
school in Cambridge, a city of about 90,000 people, C.R.L.S. serves
approximately 2,000 students from over 60 nations of origin.

Its

diversity—of race, culture, academic ability and socioeconomic
class—is prized; the high school is renowned for its achievement in
the areas of academics, fine and dramatic arts, and athletics (CRLS,
1990, p. 3).

Over the years, C.R.L.S. has established programs of choice
which create smaller communities (called houses) within the larger
school in an attempt to cater to the individual needs of the students.
There are six such programs/houses to which students can belong,
and they are outlined here.
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THE RINDGE SCHOOL OF TECHNICAL ARTS was established

in 1888.

This program offers courses which combine the mechanical

arts with the academic and fine arts.

THE PILOT SCHOOL, founded in 1969, was one of the
country's first "school within a school" alternatives.

The philosophy

of the school centers around its cross-grade curriculum electives,
advising program, and community-building activities (CRLS, 1990, p.
3).

Students address their teachers by their first names.

Students

are treated as being more responsible for their own learning.

The

Pilot School is an extension of the "open classroom" (CRLS, 1990).

THE FUNDAMENTAL SCHOOL was formed in 1976.

It was

designed as an off-campus self-contained program and in the early
1980's was moved back to the main building to occupy the entire
fourth floor.

The program emphasizes a traditional core curriculum

in an atmosphere of discipline and respect. The required number of
courses is different from other programs;

for example, four years

of mathematics education is required. In addition, the Fundamental
School has an academic attendance requirement. A student may not
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be absent from any class more than seven times per term.

Unless

given a waiver from the principal of that program, the student
automatically fails that course for the term.

For many years now,

the Fundamental School has been one of the alternatives most highly
sought after by incoming ninth graders and their parents.

HOUSE A was instituted in 1977. This program supports its
commitment to academic achievement through a curricular emphasis
on the development of study skills (CRLS, 1990, p. 3).

THE ACADEMY was established in 1989; its primary focus is
on collaborative learning through team teaching, heterogeneous
class groupings, and integrated studies (CRLS, 1990, p. 3). This
program is located in the Arts building of the high school.

Unlike the

other programs, the Academy is led by a team of three teachers who
share the role of program administrator, with each member relieved
of some teaching periods.

THE LEADERSHIP SCHOOL, founded in 1990 as a result of
schoolwide reorganization, was formerly known as House C.
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This

program emphasizes the teaching and learning of leadership skills,
effective decision-making and the use of collective mediation in
conflict resolution (CRLS, 1990, p. 3).

A ninth-grade core program

offers students the opportunity to learn in small-group settings,
experiencing a truly collaborative effort by the instructors involved
(CRLS, 1990, p. 3).

In addition to these six programs/houses of choice, CRLS also
offers programs to students who need particular kinds of support.
The Bilingual Program, Enterprise Co-op, Adolescent Parenting
Program, Job Skills Program, and Resource Room are examples of the
school's efforts to include all students in an educationally sound
environment.

Cambridge Rindge and Latin prides itself on being able to
enroll students in programs that they have selected as either their
first or second choice. It is an equally high priority to have the
population of each program represent the demographics, aspirations
and ability levels of the student body as a whole (CRLS, 1990, p. 3).
Each house also represents a range of performance levels on
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standardized tests and evaluation measures.
example of the high school's diversity.

This range is another

Although the programs

offered at Cambridge Rindge and Latin may differ in theme, scope,
emphasis and management, each program offers equal opportunities
for students. The student catalog states that regardless of the
program they are enrolled in, students have the opportunity to:

1.

Pursue major college prep subjects.

In addition students

can enroll in courses covering visual and performing arts, technical
arts, business, media and technology. The numbers and kinds of
courses offered at Cambridge Rindge and Latin seem to be endless.

2. Become respected members of both the program/house in
which they are enrolled and the entire Cambridge Rindge and Latin
student body.

3. Have easy access to curricular electives as well as to the
school's many special services and resources (Chapter One, Library,
Writing Center, Language Lab and Computer Lab).
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4. Enroll in a multitude of extracurricular activities, including
clubs, organizations, athletic teams, dramatic teams, musical
groups, and academic competition teams.

5. Serve as representative to the Student Government. Some
students can also be elected to become a student member of the
Cambridge School Committee.

The school-within-a-school model (the program/house system)
allows teachers to more closely monitor a student's progress.

It

also allows for stronger and more personal ties between school and
family.

Beginning

the

Study

The model that was customized to be most effective in the
selected Algebra II class was a result of considerable discussion
and observation. The most important observation occurred in the
period six class, as the researcher spent the first term getting an
idea of the individual performance level of each student.
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Studies by Johnson (1986), Kagan (1987), and Slavin (1983,
1986) indicate that because the grouping in any cooperative learning
model is crucial, it should not be rushed into, and then should be
changed only minimally. Thus the first term proved to be crucial for
planning extra time.

Before forming the groups the researcher put

all the rules and responsibilities of a successful cooperative
learning model on the bulletin board, to serve as a constant reminder
for everyone involved.

Some of the highlights of the approach were:

1. Teach proper collaborative skills.

Students were taught

these skills fairly quickly, for most of them already understood the
value of being courteous and cooperative.

Criticizing ideas was

valid and respected, but criticizing people was not.

2. Use a cycle of activities.

After presentation of the material

to be learned, the groups would meet. The students would master
the topic in the group environment.

3. Monitor and intervene when necessary. The teacher would
serve as an observor and suppport, not as a crutch.
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4. Provide for retention of material. Topics would be
incorporated into the class in the form of cumulative reviews.

They

would not be taught and then forgotten.

5. Have an alternate plan in case of absence. An alternative
approach would be developed in case of the teacher's absence or the
absence of many students due to a field trip or an assembly.

The next step was to put these principles into practice.
Groups of four were recommended by several of the experts in the
field (Johnson et al., 1986; Slavin, 1986). Groups of four would also
allow the author to supervise six groups instead of 24 individuals.
Grouping in fours also allowed for the use of groups of three in the
event of absences. Absenteeism, however is not a major concern,
because the Fundamental School's attendance policy is so effective.
Only on rare occassions would groups be smaller than three or four
members.
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At the end of October, which was almost the end of the first
term, the entire class was ranked from highest to lowest based on
their averages; they were then divided into three categories:

high,

middle, and low. The more difficult decisions centered around
designing the teams. Each team had to consist of one top, one low
and two middle students, thus assuring a mix in performance levels.
These groups had to be balanced by gender and ethnic background.
(See Appendix F).

Personalities also had to be considered, in order

to avoid forming teams that were either too "chummy" or too
"rowdy."

One week before the process was to begin, the class seating
arrangement was changed, based on these group assignments.
Student questioned the new room arrangement and assigned seating.
They had previously taken the responsibility to choose the best
seating locations for themselves; there had never been a formal
seating chart in this classroom.

This new arrangement would reveal

whether any combination of students would cause problems, before
the actual implementation of the model.
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This arrangement provided enough time to reassign two female
students who simply could not work in the two different groups to
which they were assigned.
simple exchange.

Fortunately, all that was needed was a

One girl said that she could not work with another

girl in her group, because the second girl had started to date her ex¬
boyfriend. The other girl was moved as a result of an animosity
with a boy in the same group; this problem had been going on since
early childhood.

Setting up the Model

With the groups formed, the next task was to decide on the
actual workings of the model. Of the models reviewed in Chapter
Two—student Teams, Achievement Divisions, Teams-GamesTournaments, Team Accelerated Instruction, Jigsaw, and Co-op Coop-the model that seemed the most appropriate was Student
Teams, Achievement Divisions, because of the structure and
organization it offered.
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The model had four basic components:

TEACH, TEAM STUDY,

TEST, AND TEAM RECOGNITION; these would occur in a cycle of

activities that normally lasted three to five days.
presented the material during the teach component.

The author
During the team

study phase, groups were formed and assigned the work to be
accomplished.

Testing was done through individual quizzes/tests.

Finally, in the team recognition phase, team scores were computed
based on team members' individual improvement scores. Each
student contributed to his/her team by comparing his/her quiz score
to the base (average). Teams were recognized by awarding team
certificates and bulletin board projects.

Scores were computed in the following manner, using
guidelines from Slavin (1986).

Quiz

Score

Improvement

Points

more than ten points below base score

0

between one and ten points below base score

10

base score to ten points above base score

20
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more than ten points above base score

30

perfect paper - regardless of base score

30

The base scores were each student's first-term averages.
After each quiz or test, the teacher calculated individual
improvement points and new base scores on a score sheet. Students
kept close track of their base scores, that is the scores they had to
meet or beat. Therefore, they always had an idea of their level of
performance in Algebra II since their base score was essentially
their average. (See Appendices G and H).

Following each quiz or test, team points were awarded.

Each

team member's improvement points were recorded on their team's
summary sheet. The average of these improvement points became
the team's score. The average was used rather than the total, so
that no team was penalized because of absences. The running tally
of team scores would be watched closely, since the highest scoring
team would get a team reward at the end of the term. (See Appendix

I).
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Implementing

the

Model

The cooperative learning model was in effect from October
1992 to June 1993. What is reported here is observations recorded
during the entire second term. The procedures during the remainder
of the year were similar to those in the second term, with
considerable improvements.

During the first week, the MARS-A Anxiety Rating Scale was
administered, coded and scored.

The MARS-A was readministered

upon completion of the model and was coded and scored in the same
manner, to determine whether or not cooperative learning had
decreased the level of mathematics anxiety.

Each of the 24 students in the cooperative learning classrom
showed a decrease in the level of math anxiety on the MARS-A
anxiety rating scales. This was not true for those students in the
traditional classroom.
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The results on these anxiety scales seem to show that a new
instructional approach can diminish students' feelings of despair.
One hundred percent of the students in the case study group showed
a new outlook on mathematics: in June, not one student in the class
checked the "very much" column for any item. On the second
administration of the test, scores ranged from 130 to 190; on the
first administration of the anxiety scale, they had ranged between
180 and 260. Thus there was a reduction of between 50 to 70 points
for each student.

This seemed to indicate that cooperative learning

does indeed help to ease the anxiety level of a student.

The first day of the program was declared "Get to Know Each
Other Day." One would expect that all 24 students knew one another,
but this was not the case. As an extra-credit question on the last
quiz prior to the implementation of this model, the students were
asked to name everyone in the room. Not one person in the entire
class could do so. Using an idea from a workshop, the teacher gave
out 12 pairs of cards and then divided the class into pairs: those
holding an ace would meet in one location of the room, the twos in
another, etc. The partners were to face one another and share some
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facts about themselves, with each partner talking for five to ten
minutes.

Toward the end of the class, each student had to address

the entire class and tell them some facts they had learned about
their partner.

The next day the team assignments were given out. The
teacher explained the rules and procedures of cooperative learning
and posted them on the bulletin board for all to see and remember.
Even this task caused some confusion and disruption. Fortunately,
the students agreed to select candy bar names as the team
identities.

They enjoyed this compromise, in view of the frequent

sales of candy bars to raise funds for the girls' basketball teams.
The choices given were Almond Joy, Nestle Crunch, Kit Kat, Snickers,
Mr. Goodbar and Baby Ruth. To resolve the competition over which
team would get which name, all the names were put into a hat and a
member of each team selected its name.

After these two days of preparation, the material was
presented and the groups met.

The high noise level showed that

excitement was back in the classroom.
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Fortunately, colleagues in

nearby classrooms had been informed about the new, potentially
louder instructional approach. The next day the students were
reminded that, as they were still in school, certain behaviors were
expected. Groups met to go over the homework and then the entire
class met to settle any ambiguities.

After each class, the author sat down and reflected upon what
had just happened, as a qualitative measure of the cooperative
learning model.

Some things noted each day were strengths and

weaknesses as well as competent and disruptive behaviors.

For

example, a male student was constantly raising his voice and
drowning out not only his group members but members of a
neighboring group.

He was becoming annoying. A quick intervention

changed this behavior: he was told to "move away from the group and
come back when you're ready to conduct yourself properly." He spent
some time sitting by himself, noticed that no one missed his
presence, and finally returned.

From then on his behavior was

appropriate.
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An example of building self-esteem was noted when the author
saw smiles on her student's faces for a job well done.

Students

asking if they could take their papers home to show their
parents/guardians was also noted as positive; this practice came to
be known as "Refrigerator Papers." The author also noticed that even
at a student's low point all it took was a word of encouragement
from someone in the class to bolster his or her feelings.

In addition,

there was a decrease in the number of times when it was necessary
to use the stop signal during a class period.

After completing one cycle of the STAD approach—present
material, teach, team study, test and recognition—the workings of
the cooperative learning strategy were much clearer.

Although it

was taking longer than expected, the schedule would be met and
followed as time went on. The results from even the first
instructional cycle showed that the students learned and retained
more using a cooperative learning strategy, compared to the
traditional method of instruction. This was made clear by comparing
the results of the first quiz of the cooperative learning group to the
quiz taken by those in the traditional classroom.
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Although the students' collaborative skills were improving, the
intervention process still needed a great deal of work; the groups
needed more time to solve problems. The teacher was interrupting
too often, rather than giving the group enough time to 'muddle'
through strategies by themselves.

One student indicated this fairly

forcefully, asking, "Could you please bite your tongue and be a little
more patient?" He got the response he needed: more time, and silence
from the teacher.

Apparently students appreciated this approach.

When the next

concept was taught, they could not wait to get into their groups;
they were becoming comfortable with this approach. Each student
began to contribute without reservations or hesitations.

The

"brightest" student of each group became engrossed when a "low"
achiever offered a different solution to the same problem. One day,
for example, a "low" achiever arrived at the correct solution to a
problem without doing any computation on paper. The "high" achiever
insisted he was not correct: "To do this problem you must
rationalize the denominator; there is no way you could have come up
with the correct answer so quickly."
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The first student replied, "Ok,

you try it your way and then I will show you that all that had to be
done was to simplify just like a fraction." The "bright" student
responded, "Whoa, I never would have thought of that."

The problem

was to simplify this radical:

4 x/~1~8
2 x/TT
By various gestures, the victor in this conversation showed his
enormous pleasure in being right.

In summary, then, many of the "brightest" students seemed to
feel there was only one way to do mathematics; showing them an
alternative way helped them see that even the "low" achiever has
valuable information to contribute to the group.

Thus some feelings

of superiority were challenged, and students began to realize that
math offers more than one possible solution to a problem.

The barriers of achievement level, race and sex seemed to be
coming down.

The monitoring sheets were filling up.

was beginning to flourish.

Self-esteem

For example, a female student viewed by

many of her peers as a "nerd" was learning not only academic skills
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but also the social skills that for her were much harder to acquire.
Like many bright students, she lacked the social skills necessary to
be a welcome addition to a group;
with those skills.

cooperative learning provided her

Originally she tried to do her work alone; though

it was correct, it was not acceptable in the cooperative learning
model. Teased by the "class clown," a boy of a different race, she
slowly began to acknowledge that, as he put it, "You need to share!
Your mother told you, you need to share!" Over the course of several
weeks she inched her desk closer to the group, and under the
"clown's" instructions she learned to "relax" and work with the
others.

Students came to class excited about doing their homework,
and were eager to participate in group and class discussions.
Homework was being completed because the students did not want to
break up the harmony of the group. More students were talking and
raising their hands. The nervous, sweaty palms were no longer
evident in the class.

Panic was replaced with excitement.
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To prepare for the mid-year exam, the only material reviewed
was that taught during the first term when both classes were taught
by the same traditional instructional approach.

When the mid-year

exams were given, both classes approached them confidently.

After

the exams, the sixth period class filled out an evaluation form on
the cooperative learning approach. Although the students had been
exposed to this new method of instruction for only one 9-week term,
there was almost 100% acceptance of the approach. One student
responded that he needed more time to evaluate the process fully;
however, most students stated that they felt more at ease with the
class and were looking forward to the third term.

At the end of that week, the mid-year exams were returned:
the period six class scored much higher than the period four class.
The students being taught by the traditional method scored a class
average of 68% whereas those being taught by the cooperative
learning method had a class average of 79%. Further review of the
exam showed that the cooperative learning group scored much better
on material discussed during term two (when the model was in
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force), while the two groups fared equally well on the term one
material.

The sixth period class calculated their individual averages and
team scores. They discovered the lunch was won by the Almond Joys.
Rivalries and competition began to develop. Though the non-winning
groups all did well, the prize of lunch was eagerly sought.

Moreover,

the groups were eager for the third term to begin and issued
challenges. Students were placing bets (non-monetary) about which
team would come in first for the next term: there would be no mercy.
The groups wanted to improve upon the work they had just
completed.

Pride was at stake.

The intrinsic rewards, such as

praise, camaraderie, and feeling of joy for a job well done, were
taking over. The author decided, however, to keep the prize of lunch
as an additional reward.

In addition, new friendships were forming.

What began as an

odd relationship soon blossomed into a genuine caring one: A white
student from East Cambridge and a Black student from Central
Square would not always work together well, but in this situation
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they succeeded. Apparently, as Slavin (1983) claims, cooperative
learning promotes ties among students of different backgrounds.
Once given the opportunity to work and learn with someone of a
different race, students form special bonds that may never have
otherwise had a chance. The respect that each one had for the other
was in itself a great reward of this approach (Slavin, 1983).
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CHAPTER

V

SUMMARY AND CONCLUSIONS

This study examined the incorporation of a cooperative
learning model into an Algebra II classroom.

The literature on

cooperative learning and math education provided the theoretical
basis for this study.

It was hoped that cooperative learning would

not only improve math education but would also alleviate math
anxiety.

Two identical Algebra II classes were used in this case study.
One was taught using the traditional method of instruction and the
other by the cooperative learning approach.

These classes were

identified because of the ages of their students as well as racial
and gender similarities.

In addition, the MARS-A anxiety rating

scale was given in both October and June to measure the amount of
anxiety a student was feeling.
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Finally, the students were asked to complete the author's
survey as to the usefulness of the cooperative learning model. The
results of this survey would indicate whether the program was
worth continuing, and would suggest revisions needed to keep the
program a success.

This chapter summarizes the findings of the

case study, and ends with some implications for future research.

Findings of the Case Study

By the end of the second term (the first term using the
cooperative learning model), it was becoming clear that these
students were not only learning more than their counterparts in the
traditional classroom, but also were liking themselves and
mathematics much more. The students were coming to class with
some happy faces. They frequently indicated displeasure by pouting
or sighing when the music played to signal the end of the class. The
process of talking through and explaining mathematical principles
enhanced retention and promoted development of higher-level
reasoning strategies. The 'slower' students were no longer hesitant
to contribute information in their groups.
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They realized that there

was more than one way to solve a problem and that in mathematics,
the process is often more important than the final answer.

All

students in the group were able to benefit from the discussions.
However, the picture was not entirely rosy.

There were problems

with the implementation.

Negative

Findings

There were five principal negative findings. These were:

1.

Noise level. There were many times when the level of

noise was extremely loud. The teacher could not get the groups to
settle down even with the use of the stop signal. What may have
helped, as one student suggested on his evaluation form, was to go
back to the traditional seating arrangement for a time. The noise
level could be remedied by working on an appropriate social skill of
using quiet voices.

If students had been trained in this method at an

earlier age, it might not have been needed such constant attention.
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2. Directions.

On several occasions the teacher/researcher

gave too many open-ended questions.

The directions should have

been far more structured and specific.

As a result, there were

times when one student would dominate and the others would take a
far smaller role.

3. Freeloaders. Some students thought they could simply "hook
on to the gravy train." They would sit back and do virtually nothing.
This situation should have been corrected much earlier, because it
had an adverse effect on the group. The team did not get as many
points as they would have liked, and then chastised the individual.

4. Time. Groups were taking various amounts of time to
finish. The teacher should have been more prepared for this
situation.

She should have had some type of extension activity

available in order to keep the groups focused for the entire class
period.

5. Group membership. The teacher decided to keep the groups
together for the remainder of the year instead of changing them
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every term.

By the end of the year, it felt as if the students were

getting just a little bored with the arrangements.

Had the groups

been changed, more relationships may have been developed.

Positive

Findings

After two years of this study, one of them the pilot program,
the results are very favorable. Nineteen of the 24 students saw their
averages either increase or remain the same.

Many of those who

remained the same had a prior average of B or above. Therefore the
cooperative learning model did not detract from their academic
potential.

The control group was not as successful as their counterparts.
Although ten students did see their averages increase or remain the
same, the overall improvement was only 42%.

The traditional

method was continuing to have a negative impact on most of the
students: they would continually complain that the class was dull
and boring.

Homework was not getting done and class participation
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was very low.

Table 4 summarizes the results of the period four

class by race and gender.

Table 4 - Period 4 (Control Group): Number of Females and Males Positively Affected

Number in group

Race

F

M

Number positively
affected
F
M

% of
effectiveness
F
M

African
American

4

5

2

3

50%

60%

Hispanic

2

2

1

0

50%

0%

Asian

1

0

0

n/a

0%

n/a

Caucasian

4

6

2

2

50%

33%

Total

11

13

5

5

45%

38%

The students in the case study group-cooperative learningnot only liked each other more, but also liked the class (math) in
particular.

We all showed more interest and enthusiasm.

Students

who did not communicate well prior to this model being
implemented soon became good friends.

Although Cambridge Rindge

and Latin High School is racially and culturally diverse, it does not
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always lend itself to cross-group mixing.
allowed those barriers to come down.

Cooperative learning

It was clear that students

would become friends if given the opportunity to get to know one
another. Not one student was ever ridiculed or put down during the
cooperative learning class. At the end of each class, some students
would come up to the teacher's desk to say that it was a nice class.
The visual clues exchanged between teacher and students—smiles,
relaxed posture—demonstrated this more positive attitude.

Of the 19 students who earned the best grades, the ethnic
breakdown is as follows:

the one Asian student showed

improvement, as well as nine African-American students, three
Hispanic students, and six Caucasian students. Five students were
not positively affected by this approach: three Caucasian students (1
female and 2 males), 1 African-American male student and 1
Hispanic female student. See Table 5 on the following page.

The results were then broken down to determine the
percentage of students in each racial grouping for whom this
approach had a positive effect.

For the Asian population of the class
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(one student) this approach was 100% effective;

among the African-

American students (10 students) it was 90% positive; for the
Hispanics (4 students), it was 75% effective; and of the Caucasian
students (9 students), 67% benefitted. Given these percentages,
cooperative learning appears to be helpful for all populations of
people; it does not discriminate. Therefore this method of
instruction may offer the potential for getting all students more
deeply involved in math.

Table 5 - Period 6 (Experimental Group): Positive Effect by Race

Race

African
American

Number in group

Number positively
affected

% of
effectiveness

10

9

90%

Hispanic

4

3

75%

Asian

1

1

100%

Caucasian

9

6

67%

24

19

79%

Total

95

In addition, the results of the case study were examined as to
gender. These results were also encouraging. The one Asian female
was positively affected.

Among the African-Americans, four

females (100%) either improved or remained the same. Among the
Hispanics, two of the three females (67%) showed improvement or
remained the same.

Of the Caucasian girls, three, or 75%, were

positively affected. See Table 6 on next page.

The results were also encouraging for the males in the study.
Among the African-Americans, five males (83%) either improved or
remained the same.

The one male Hispanic was positively affected.

Of the Caucasian boys, 60% showed improvement or remained the
same.
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Table 6 - Period 6 (Experimental Group): Positive Effect by Gender

Race

Number in group
F

M

Number positively
affected
F
M

% of
effectiveness
F
M

African
American

4

6

4

5

100%

83%

Hispanic

3

1

2

1

67%

100%

Asian

1

0

1

n/a

100%

Caucasian

4

5

3

3

75%

60%

Total

12

12

10

9

83%

75%

n/a

Finally, comparing the total population by gender without
ethnic background, the study had a positive impact on 10 out of the
12 female students in the class as well as 9 out of the 12 male
students.

Therefore the intervention was 83% effective for females

and 75% effective for males, as shown in Table 6. The results do
show that cooperative learning can positively impact the classroom
learning process.
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In comparing these results with those of the pilot program, it
was proven that the second year study was even more successful
than the baseline study. The same result was achieved both years
for the Asian students:

it was 100% effective. The second-year

study showed an increase in effectiveness among the AfricanAmerican students: the study had impacted three more students for
a rise of 30%. The Caucasian students also saw an increase of 23%:
two more students achieved positive results.

The Hispanic

population achieved the same success rate in both the pilot and the
second year study. These results are shown in Tables 7 and 8.

Table 7 - Positive Effects of Pilot Program

Race

Number in group Number positively
affected

% positively
affected

African
American

10

6

60%

Hispanic

4

3

75%

Asian

1

1

100%

Caucasian

9

4

44%

24

14

58%

Total

98

Table 8 - Positive Effects of 2nd Year Study

Race

Number in group

Number positively
affected

% positively
affected

African
American

10

9

90%

Hispanic

4

3

75%

Asian

1

1

100%

Caucasian

9

6

67%

24

19

79%

Total

The scores on the MARS-A anxiety rating scale also showed
favorable results: each of the 24 students showed a decreased
amount of anxiety.

Those five students who did not show positive

results on their grade averages still insisted that the anxiety they
experienced was diminished as a result of the new approach.

The

five students, in a whole-class discussion, stated that although
their grades did not improve or remain the same, they still felt
better about mathematics. They each hoped that the next math
course they would take would be taught in the same manner. One
student said he was angry that he had not been taught in this manner
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earlier in his schooling.

He insisted that if had been instructed this

way he would not have been so bored with school in general.

In addition to the MARS-A, each student was asked to complete
a student evaluation form regarding the cooperative learning model.
This form would be used as guide to improving the following years'
classes. On this form, every one of the students suggested
continuing this approach.

Each one reported that cooperative

learning was enjoyable and the approach increased his/her self¬
esteem both as a person and as a student. Those who once were
members of the "I can't" group were now members of the "let's try"
group.

Some negative comments were recorded on the evaluation
forms. One student had hoped that a group project would have been
assigned which would have allowed the group to meet both in and out
of class. Another student wanted a day away from the groups to do
something else like a mathematical relay game.

Another wanted

groups to be assigned not by the teacher but by the students
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themselves.

He later said it was only wishful thinking, but he did

want to be with his "homeboys."

The results indicate that mathematics can be incorporated
rather easily into the cooperative learning model.

In addition to

earning better scores on their math tests, the students also learned
how to work more effectively with others.

Their social skills were

greatly improved. For example, they learned proper questioning
techniques. They learned to listen as well as to probe. Also each
group member learned to give clear explanations.

The results

showed that the students became more independent and accountable
for their own learning. This became clear when the author did not
have to spend as much time telling the class to settle down and get
to work. They each became more organized for they owed it not only
to themselves but to their group.

As a result of a discussion,

students stated that the idea of letting the group down was
something that they did not want to handle.
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Personal

Findings:

The Teachers

Experience

The teacher/researcher was impacted at three levels:
cognitively, emotionally, and behaviorally.

Cognitvely, she began to look more deeply and thoughtfully at
mathematics and its very nature. The process-as opposed to quick
answers—became her focus.

By observing and joining in the groups,

she finally saw the connection between this work and her
undergraduate philosophy of teach to learn; learn to teach.
gaining valuable insight into each of her students.

She was

She was no

longer looking at or speaking to blank faces.

Emotionally, the teacher felt more cheerful and excited.

As

was pointed out by a student, "You are more fun now." Although it put
pressure on her to mark and return 24 quizzes or tests within 24
hours, she found the process enjoyable and productive. As a result,
she was able to get more than one use out of her tests and quizzes,
because they also counted towards improvement points. The days
were going by quickly. She no longer dreaded the thought of arriving
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i

at school.

In her journal, she wondered what two cooperative

learning classes per day would be like.

Behaviorally, the class was spending more time on task and as
a result there were far fewer discipline problems.
was being completed and discussed.

The material

Cooperative learning allowed

for free exchange during discussions and as a result students
virtually stopped passing notes.

In addition, the researcher saw that the retention level had
increased.

Prior to the cooperative learning model, if a problem

from an earlier unit was put on a quiz or a test, the students would
complain loudly:

"This is not fair;

we didn't study for this stuff."

The use of the cooperative learning approach allowed students to
remember the material much better as was evidenced by the results
of the quizzes and tests.

Parents who came to parent-teacher-pupil night came not to
ask how their son or daughter was doing, but rather to find out how
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their child got so excited about math.

"Please keep doing whatever

you are doing," one mother said.

In the beginning of the study, the students were asked to name
their friends in the class.

Only 20% of the class named cross-racial

friendships. By the end of the study, 60% of the class named friends
of another race. This seemed to prove that cooperative learning did
what it set out to do.

Overall evaluation of the

program

In Chapter One, five goals of this study were listed. They
were:
1.

accelerated achievement in mathematics;

2.

improvement in race relations (intergroup relationships);

3. heightened appreciation of mathematics;
4. some overcoming of math anxiety; and
5. better attendance and discipline.
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To evaluate the overall effectiveness of this implementation,
it will be useful to see if these goals were met.

The first goal of the study-accelerated achievement in
mathematics—was met as evidenced by an increase on quiz/test
scores and final term grades.

The overall class average for the

cooperative learning class was 77% whereas the traditional class
average was 67%. Each quiz or test would include a question or two
relating to the information learned from prior material.

The

students in the cooperative learning classroom enjoyed the
challenge of these retention problems, but the students in the
traditional classroom would always be angered.
penalized twice for this stuff?"

"Why do I have to be

"It is not fair." The students in the

period six class would do much better than the period four class on
such questions. The cooperative learning group students would get
these problems correct almost 75% of the time, compared to the
traditional class which would be correct 56% of the time.

Nineteen

out of 24 students in the cooperative learning class were positively
affected by this study for an overall positive effect of 79%.
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A

In the

period four class, only 10 out of 24 students saw an increase in
performance for an overall effect of 42%.

Race relations, the second goal of the study, were improved.
By placing the students into mixed groups, friendships developed
that under ordinary conditions would not have been given a chance.
The racial barriers were coming down.

Students in the sixth period

class— the cooperative learning groups—would list more friends of
a different race and gender than those in the period four class.

By

the end of the study, 60% of the students in the sixth period class
stated they had friends of another race.

In the fourth period class,

only 44% of the students listed friends of another race.

Racial

epithets were non-existent in the cooperative learning groups.
put-downs were used.

No

In the traditional class, although put-downs

were not tolerated, at least once or twice a week the researcher
would hear a student address another student by using a racial
epithet. The mixed ability grouping allowed for a harmonious
atmosphere in the cooperative learning class: no one was bothered
by sitting next to or across from someone who was not of the same
pigmentation.

The period four class still sat next to the students
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they wanted to associate with, and those were virtually always
students of the same ethnic background as themselves.

The third goal of this study-heightened appreciation of
mathematics-was met as evidenced by comments made in both
classes as well as responses made on the student evaluation form.
In the sixth period class students could not wait for the class to
begin. "Gee, I wish I had learned math this way when I was younger."
"I finally see the role that math has in someone's life."

"If I did not

get to experience cooperative learning I probably would have shut
math completely out of my life."

"Wait till I tell my mother that I

have decided to take Trig next year. She will flip." Students in the
fourth period class did not come to appreciate math any more than
they did in the beginning of the year. They insisted they only took
this course to fullfill a requirement.

"This will definitely be the

last math course I take at Cambridge Rindge and Latin."

"When will I

ever use this stuff anyway." "Hey as long as I have a calculator, I
will be fine."
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Some overcoming of math anxiety was achieved by the results
of the MARS-A anxiety rating scale as well as responses found on
the student evaluation form.

The fifth and final aim was improved discipline.
was definitely improved in the period six class.

Discipline

Students were

coming to class on time and prepared for the task. This was
especially surprising to the researcher, whose previous years of
teaching experience led her to believe that all sixth period classes
suffered from the "sixth period syndrome"- extra time for lunch.
The students were spending more time on task. The behavior
problems were decreasing each day the approach was used, as
students realized that any problem with discipline would have a
negative impact on them and on their group.

The students in the fourth period class, in contrast, continued
to exhibit the same discipline problems that many public high school
students across the country display each day. These students
constantly had to be reminded to spend time on task. They would
come to class without a pencil, notebook or book.
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Their posture

demonstrated that they were in no mood to learn any math
principles.

Some who did come to class prepared would spend the

entire class period doodling to demonstrate their latest artistic
ideas or writing notes to friends.

The request for bathroom passes

was triple the number for the period six class.
arrivals were a daily occurrence.

In addition, late

The researcher spent more time

being a drill sergeant than a teacher.

Thus all five of the original goals of the study were met.

Math

scores improved, interracial relations improved, students
appreciated math more and felt less anxiety about it and discipline
improved.

Summary

In addition to this demonstrated impact on both the teacher
and the sixth period class, the cooperative learning model had
effects on the entire Fundamental Program of the Cambridge Rindge
and Latin High School. Many other math students (those not involved
in the study) asked why they were not offered the same approach to
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learning as the sixth period class.

Complaining the loudest were

those students in the fourth period class who were being taught by
the traditional method. These students said they felt cheated and
neglected. A few of those students asked to sit in the sixth period
class as student observers; they told their peers they could
understand concepts more completely as a result of the observation.

Although cooperative learning may not be the cureall for an
educational system that needs many changes, it does offer some
exciting possibilities.

Cooperative learning holds the hope that

each and every student will at least have the chance to reach
his/her potential.

In this study it was showed to increase self¬

esteem, confidence and achievement. The author's motto "teach to
learn and learn to teach," carried forward from undergraduate study,
goes hand-in-hand with the cooperative learning approach.

By

incorporating the cooperative learning approach into her classroom,
the author was able to see that she was no longer responsible for all
mathematical discussions.

Her students helped her to meet the

demands by serving as peer resources.
the teacher stopped feeling burnout.

no

Learning became active, and

Cooperative learning provides equal opportunities for success.
In the 1954 Supreme Court case Brown vs. Board of Education, it was
decided that disegregation would improve relations.

Slavin (1981)

reports that given the many forces, such as neighborhoods and
activities, operating against cross-racial friendships, cooperative
learning does lead to close reciprocated friendships.

Limitations

There are three limitations of this study.

First, it focused

only on the Fundamental Program and not on the entire Cambridge
Rindge and Latin High School population. This meant that most of
the activity was confined to the fourth floor.

Ideally, more people

could have been involved, and the new approach would have had a
wider impact as a result of more conversations taking place.

Second, the author was at times in too intimate contact with
her subjects to maintain a critical perspective on her role as
teacher-researcher.

She may have spent more time participating

than observing. At times she may have intervened too quickly which
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adversely affected the group for she did not really allow them to
think through some possible strategies.

Thirdly, although the MARS-A anxiety rating scale is a useful
tool in measuring anxiety, a well-structured interview could have
been a better source of data.

Excellent examples of diagnostic

interviews were presented in Sheila Tobias' book Overcoming Math
Anxiety (1980). Such techniques could provide a starting point for
the interviews for another school year.

Suggestions

for

Improvement

If another teacher were to implement this curriculum, here are
some suggestions for improvement:

1.

Prior to implementation, the teacher should attend a

workshop to become an actual participant in group relations.

Be

prepared - study the handbooks available in order to aquaint yourself
with materials.
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2. The teacher should pace her program. Do not begin too
quickly.

The foundation must be established.

Start with a class

that you think will respond favorably to this approach. You must be
flexible as well as prepared for some frustrations.

3. Allow time for team bonding and social skills to be
established.

Give the students some activities so they can feel

comfortable with one another.

Make sure the social skills are firmly

in place before the groups begin any work.

4. Do not make the size of a group too big, for with size goes a
wide range of personalities.

Change the composition of a team

frequently: every five weeks or maybe every marking term.

5. Try to get a support group started. Teaching is a lonely job
in its traditional approach; do not let it become even more so.

In

order to stay with this approach you need support. Remember to
learn by your mistakes.
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6.

Implement good monitoring techniques. This determines the

success of the approach. As a result you will be able to assess the
progress and the comprehension of each student in your class.

Implications

The implications for further research from this study are
many.

First, it would be interesting to see if cooperative learning

can be incorporated with as much success into more math classes in
the same program including Pre-Algebra, Algebra I and/or Geometry
classes.

Some of these classes are quite challenging because of the

lower standards for discipline and attendance.

Cooperative learning

may allow these students to achieve success and as a result
discipline and attendance may improve.

If these students can be

reached, perhaps they will see school in a more positive light.
Maybe cooperative learning will have an impact on the dropout rate.

Secondly, a team teaching approach for math/science teachers
would be ideal.
stuff?"

Students continually ask, "Why am I learning this

This question could finally be answered with concrete
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examples.

In such an approach, math would be connected with

another subject and with "real-world" examples and as a result
would become more meaningful.

Third, it would be interesting to see whether the cooperative
learning approach continues to increase the enjoyment and
appreciation level of mathematics students.
continue their math education?

Will more students

Will cooperative learning in the

math classroom allow more students to take higher-level math
classes, which are currently considered appropriate only to the
"select few"?
and do well?

Furthermore, will more minorities and females enroll
In a world becoming steadily more quantitative, we

must provide better education for everyone-regardless of race, sex,
and academic level--from kindergarten to graduate school
(Willoughby, 1990, p. 1:4).

Finally, the author hopes that a school-wide policy on
cooperative learning can be adopted.

Leadership begins when

management ends, where the system of rewards and punishments,
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control and scrutiny, gives way to innovation, individual character
and courage of convictions (Johnson, 1989b).

Final

Notes

In conclusion, cooperative learning seems to promote higher
achievement, greater motivation and better self-esteem, compared
to the traditional method of instruction.

The interaction that

students get in these small groups helps them to better understand
and remember the material.

The students showed positive effects

on higher-order objectives such as inductive reasoning and problem
solving.

Prior to this model, any problem which required anything

more than reading and possible strategical steps would be
dismissed.

The students would voice their displeasure and avoid

solving such problems.

Soon these students came to realize that

there may be more than one way to solve a problem. Math demands
working together and listening as well as raw analytical prowess.
All of these goals are advanced by students working together
effectively in groups (Erickson, 1989).
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Moreover, cooperative learning can help to eliminate math
anxiety. The cooperative learning model does not simply assign more
homework to those suffering from math anxiety.

Advocates of

cooperative learning do not believe that studying more (in isolation)
will improve upon the feelings associated with mathematics
(Johnson et. al. 1987; Kagan, 1989; Slavin, 1986). Instead,
mathematics has to be an active process.

Cooperative learning

helps to increase motivation and attitudes, which have found to be
two important elements of predicting success (Johnson et al., 1987).
This model can replace the inadequate math preparation that
distresses many of our students. Therefore, if given a chance, it
could help to remedy the high level of math anxiety felt by vast
numbers of our fellow citizens.

We are obligated to make mathematics come alive for
youngsters, to make it useful in real-world problem solving and
communications (Willoughby, 1990).

Cooperative learning becomes

possible when a dream is shared by all.

Schools will become a place

where individuals share, help, encourage, and support each other's
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efforts.

Those genuine acts of caring will draw people together and

move them forward (Johnson, 1989).

The goal of a good teacher is to educate his or her students to
go beyond where he or she has gone. We must move ahead. We
cannot let our students cling to the idea that what was good enough
for their mother or father is good enough for them. If we as
teachers allow this to happen, then our students will be left behind
and unable to cope with the world of today. Teachers must prepare
their students -- they are the future of the world (Erickson, 1989).
In order to prepare our students for the real world of tomorrow, we
teachers have to accept the change that cooperative learning has to
offer.

Cooperative learning is a way for schooling and education to go
ahead. The best way to learn a subject is to teach that subject.
Cooperative learning groups allows students to experience first
hand the other side of the learning process - teaching.
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APPENDIX A
TEACHER'S ROLE

Decisions
Size of Group
Assigning Students
Arranging the Room
Planning the Materials
Assigning Roles
Setting Task and Positive Interdependence
Explaining Task
Structuring Positive Goal Interdependence
Structuring Individual Accountability
Structuring Intergroup Cooperation
Explaining Criteria for Success
Specifying Desired Behaviors
Monitoring and Intervening
Providing Task Assistance
Monitoring Student Behavior
Intervening
Closure to Lesson
Evaluating and Processing
Evaluating the Quantity and Quality of Student's Learning
Assessing Group Functioning

D. W. Johnson, R. T. Johnson, E. J. Holubec (1987)
Structuring Cooperative Learning: Lesson plans for teachers
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APPENDIX B
TALLY SHEET FOR OBSERVING COOPERATIVE GROUPS
Observer:_
Date:_
Team Observed:_

Behaviors To Be
Observed

Name

Name

Other helpful
behaviors . . .

B. Bennett, C. Rolheiser-Bennett, L. Stevahn (1991)
Cooperative Learning: Where Heart Meets Mind
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Name

Name

APPENDIX C

MATHEMATICS ANXIETY RATING SCALE (MARS-A)
The items in the questionnaire refer to things and experiences that may cause tension
or apprehension. For each item, place a check (V ) in the circle under the column that
describes how much you would be made anxious bv it. Work quickly, but be sure to
think about each item.
How anxious . . .

1.

Not at
all

A
little

A fair
amount

Much

Very
Much

Deciding how much change you
should get back from buying
several items.

O

O

O

O

O

2.

Having someone watch you as
you add up a column of numbers.

O

O

o

0

0

3.

Having someone watch you divide
a five digit number by a two digit
number.

o
o
o
o
o

o 0
o 0
o 0
o o
o 0

0

0

o

0

0

0

o

o

0

0

o
o
o

o 0
o o
o

0

0

0

0

0

0

4.

Being asked to add up 976 + 777
in ycur head.

5.

Adding 976 + 777 on paper.

6.

Figuring out a simple percentage like
the sales tax on something you buy.

7.

Figuring out how much you will get
paid for 6 1 /2 hours of work if you
get paid $3.75 an hour.

8.

Listening to a person explain how
your share of expenses on a trip
was figured out (including meals,
transportation, housing, etc.).

9.

Counting a pile of change.

0.

Adding up a bill for a meal when you
think you have been overcharged.

Coyiight 1988 by Richard M. Suinri. Ali rights reserved. Published by RM3SI, Inc., P.0.
Box 1068, Fort Collins, CO. 80522.
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APPENDIX D
LETTER TO PARENT EXPLAINING COOPERATIVE LEARNING
Dear Parent:
This year in my classroom we will be using, in conjunction with other teaching
techniques, cooperative learning
Cooperative learning is when students partner up and work together under the watchfi
monitoring eye of the teacher. I will be directing the activities and closely monitoring
while the students are working in partner teams that I have selected.
The students will be graded (assessed) on the work they do independently on their
individual assignments, quizzes and tests. The work they do as a team will act as a
reinforcement or review to their learning prior to their tests.
Students learn many social skills such as getting along, sharing, learning to encourage
others, giving a reason or rationale for their answers, making new friends and learning
to accept others despite their differences. All of us in our jobs realize how important ai
of these skills are to a successful work environment. I will be teaching these skills to
the student in their teams. They then will have a "safe" place, in a partner team, to
practice these social skills.
I believe these skills can help all students become more successful in school, on the
school grounds, and at home in getting along, working with, and accepting others.
Students will be reinforcing their academic skills by explaining what they know to one
another. Research studies show that ninety-five percent of how we learn best is by
teaching the skill to someone else. A student shows knowledge and understanding wher
s/he can explain an answer or concept to someone else.
I an really excited about cooperative learning. I believe that there are multiple
advantages in its format to help our students become successful. Cooperative learning
helps student with both their academic and social skills so they do have more choices
open to them in the future. These are "life-skills" which will benefit them not only in
school, but at home, in the community, and in their jobs.
Please feel free to drop in to see what we are doing this year in our class. I am sure our
enthusiasm will be catching!
Your child's teacher,

T. Cantlon (1991)
Structuring classes successfully for cooperative team learning
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APPENDIX E
STUDENT EVALUATION FORM
Name (optional)_
So I may plan a more meaningful teaching approach in my classes,
please provide the following information about the cooperative
learning method of teaching mathematics.

1. Do you like this new approach (cooperative learning) for
teaching and learning?

2. Is this approach worth continuing next year?

3. Prior to this model were you ever exposed to cooperative
learning in any of your other classes?

4. Do you find the time you spent in this class to be interesting?

5. How much more do you feel you have learned by your
involvement in this program?
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6. Did you get the help when you needed it from either a peer or a
teacher?

7. What does this approach allow you to do that you could not
have gained from the traditional math class?

8. The most useful aspect of this approach was?

9. The least useful aspect of this approach was?

10. Important your written comments are very important.
feel free to list them below.
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Please

APPENDIX F
ASSIGNING STUDENTS TO TEAMS
Assigning Students to Teams
Rank
Order

High-Performing
Students

Average Performing
Students

Students

Team
Name

1
2
3
4
5
6
7
8

A
B
C
D
E
F
G
H

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

H
G
F
E
D
C
B
A

27
28
29
30
31
32
33
34

H
G
F
E
D
C
B
A

A
B
C
D
E
F
G
H

R. E. Slavin (1986)
Using Student Team Learning
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APPENDIX G
DETERMINING INITIAL BASE SCORES

Determining Initial Base Scores
Initial
Base
Score

Last
Year's
Score
A

90

A-/B+

85
80

B

75

B-/C+

70

C

65

C-/D+
D

60

F

55

Average Three Test Scores
Student's Scores

Base Score
261/3 =

90
84
87
261

R. E. Slavin (1986)
Using Student Team Learning
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87

APPENDIX H
QUIZ SCORE SHEET (STAD)

Student

Date:

Date:

Date:

Quiz:

Quiz:

Quiz:

Base Quiz Improvement
Score Score
Points

Base Quiz Improvement
Score Score
Points

R. E. Slavin (1986)
Using Student Team Learning
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Base Quiz Improvement
Score Score
Points

APPENDIX I
TEAM SUMMARY SHEET

Team Summary Sheet
Team Name
Team Members

1

2

3

4

5

6

7

Total Team Score
Team Average
Team Award

* Team Average = Total Team Score / Number of Team Members
R. E. Slavin (1986)
Using Student Team Learning
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